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Fursuant: to the Solid Waste Disposal Act, as amended by the Resource Conservation
and Recovery Act of 1976, as amended (42 USC §6901 et seq., cammonly known as
RCRA) and regulations pramulgated thereunder by the U.S. Eavironmental Protection
Agency (EPA) (codified and to be codified in Title 40 of the Code of Federal
Regulations), a permit is issued to Singer Furniture Company (hereafter called
the Permittee), who operates a hazardous waste fac111ty located 1n Lenoir, North
Carolina latitude 35°53'45" North and longitude 81°33'00" West.
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This Pemuit, in conjunction with the Hazardous Waste Permit issued by the State
of North Carclina, constitutes the RCRA permit for this facility. The Permittee
shall be required to investigate any releases of hazardous waste or hazardous
constitusnts from any solid waste management unit at the facility regardless of
_the time at which waste was placed in such unit and to take appropriate corrective
action for any such releases. The Permit also requ1res the Permittee to certify
annuzlly that on-site generation of hazardcus waste is minimized to the extent
practicable. S
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The Permittee must camply with all terms and conditions of this permit. This
permit consists of the conditions contained herein (including those in any attach-
m=nts) and applicable regulations contained in 40 CFR Parts 260 through 234, 266,
268, 270, and 124 as specified in the permit and statutory requirements of RCRA,
as amended by the Hazardous and Solid Vaste Amendments of 1984, P. L. 98-616,

(the RCRA amendments). MNothing in this pemmit shall preclude the Regional Admini-
“strator from reviewing and modifying the permit at any time during its term in
accordance with 40 CFR §270.41.

‘This Permit is based on the assumption that the information and resports submitted
to date, and subsequent to issuance of this permit by the Permittee are accurate.
Any inaccuracies found in this information may be grounds for termination or
mcdification of this pemmit in accordance with 40 CFR §270.41, §270.42, and
§270.43 and potential enforcement action. The Dermittee must {nform EPA of any
deviation from or changes in the infomation in the application which would
affect the Permittee's ability to camply with the applicable regulations or
parmit- conditions. . :

This Fermit is effective as of July 30, 1988, and shall remain in effect until
July 30, 1998, unless revoked and reissued, or terminated under 40 CFR §§270.41
and .43 or continued in accordance with 40 CFR §270.51(a).
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I.A.

I.B.

I.C.

I.D.

PART I — STANDARD COWNDITIONS

EFFECT OF PERMIT

Canpliance with this RCRA permit constitutes compliance, for

purposes of enforcement, with Subtitle C of RCRA except for those
requirements not included in the permit which become effective by
statute or which are prcnulgated under 40 CFR Part 268 restricting
placement of hazardous waste in or on the land. Issuance of this
permit does not convey property rights of any sort or any exclusive
pr1v11ege nor does it authorize any injury to persons or property,
any invasion of other private rights,:or any infringement of state or
local law or regulations. Compliance with the terms of this permit
does not constitute a defense to any order issued or any action
brought under Section 3013.or Section 7003 of RCRA, Sections 106(a),
104, or 107 of the Camprehensive Envirommental Response, Compensation,
and Liability Act of 1980 (42 U.S.C. 9601 et seq., camonly known as
CERCLA), or any other law providing for protection of public health
or the environment.

PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated for

cause as specified in 40 CFR §§270.41, 270.42, and 270.43. The

filing of a request for a permit modification, revocation and reissuance,
or temmination, or the notification of planned changes, or anticipated
noncompliance on the part of the Permittee does not stay the applicability
or enforceability of any permit condition.

SEVERABILITY

The provisions of this permit are severable, as specified in 40 CFR

'§124.16 and if any provision of this permit or the application of any
_provision of this permit to any circumstance is held invalid, the

application of such provision to other circumstances and the remainder '
of this permit shall not be affected thereby.

DUTIES AND REQUIREMENTS

I.D.1. Duty to Comply

The Permittee shall camply with all conditions of this permit,
except to the extent and for the duration such noncampliance is
authorized by an emergency permit. Any permit noncampliance,
other than noncampliance authorized by an emergency pemmit,
constitutes a violation of RCRA and is grounds for enforcement
action, pemmit termination, revocation and reissuance, modlflca—
tion, or denial of a pesrmit renewal appl1cat1on.'

-

I.D.2. Duty to Reapply

If the Permittee will continue an activity allowed by this
permit after the expiration date of this permit, the Permittee
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I.D.3.

I.D.4.

I.D. 5.

I.D.6.

shall suhnit a canplete application for a new permit at least 180
days before this pemonit expires, unless permission for a later C.
date has been granted by’ the Reglonal Adnlnlstrator. _

'Permlt Explratlon

If the State does not have RCRA hazardous waste permlttlng authorlty
under 40 CFR Part 271 for the 1984 RCRA Amendments, this permit and
all conditions herein will remain in effect beyond the-permit's
expiration date, as specified in 40 CFR §270.51, if the Permittee has
submitted a timely, complete application in accordance with 40 CFR
§270.10(c) and, through no fault of the Permittee, the Regional
Administrator has not issuved a new permit with an effective date
under 40 CFR §124.15 on or before the expiration date of the previous
permit.

If the state does have RCRA hazardous waste permitting authority
under 40 CFR Part 271 for the 1984 RCRA Amendments and if the
Permittee has submitted-a timely and camplete application under
applicable state law and regulations, the terms and conditions of
this permit continue in force beyond the expiration date of the
permit, but only until the effective date of the state s issuance
or denial of a state RCRA permit.

Need to Halt or Reduce Activity Not a Defense

It shall not be a defense for the Permittee in an enforcement
action that it would have been necessary to halt or reduce the
permitted activity in order to maintain campliance with the condi-
tions of this permit.

Duty to Mitigate

In the event of noncompl iance with the permit, the Permittee shall
take all reasonable steps to minimize releases to the enviromment,

" and shall carry out such measures as are reasonable to prevent

significant adverse impacts on human health or the envirorment.

Proper Operation and Maintenance

The Permittee shall at all times properly operate and maintain all
facilities and systems of treatment and control (and related ap-
purtenances) which are installed or used by the Permittee to achieve
canpliance with the conditions of this permit. Proper operation
and maintenance includes effective performance, adequate funding,
adequate operator staffing and training, ard adequate laboratory
and process controls, 1ncluding appropriate: quality assurance
procedures. This provision requires the operation of backup or
auxiliary facilities or similar systems only when necessary to
achieve campliance wlth the conditions of the pemmit.

A et
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I1.D.7.

I.D' 8.

I.D.BQa.

IlDlB.b.

1.D.8.c.
IID'S.d'

’ IID'g‘

-I.D.9.a...

I.D.9.b.

Duty to Provide Information .

The Permittee shall furnish to the Regional Administrator, within
a reasonable time, any relevant information which the Regional
Administrator may request to determine whether cause exists for
modifying, revoking, and reissuing, or terminating this permit, or
to determine campliance with this permit. The Permittee shall
also furnish to the Regional Administrator, upon request, copies
of records required to be kept by this permit.

Inspection and Entry

The Permittee shall allow the Regional Administrator, or an
authorized representative, upon the presentation of credentials
and other documents as may be required by law to:

Enter at reasonable times upon the Permittee's premises where a
regulated activity is lccated or conducted, or where records must
be kept under the conditions of this permit;

Have access to and copy, at reasonable times, any records that
must be kept under the conditions of this pemmit;

Inspect at reasonable times ény facilities, equipment (including
monitoring and control equipment), practices, or operations regu-
lated, or required under this permit; and

Sample or monitor, at reasonable times, for the purposes of
assuring permit cawpliance or as otherwise authorized by RCRA,
any substance, or parameters at any location.

Monitoring and Records

Samples and measurements taken for the purpose of monitoring shall
be representative of the monitored activity. The method used to
obtain a representative sample to be analyzed must be the appropri-
ate method fram Appendix I of 40 CFR Part 261 or an equivalent
method approved by the Regional Administrator. Laboratory methods

.must be those specified in the most recent edition of Test Methods

for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 or
Methods for Chemical Analysis of Water and Wastes,(EPA-600/4-79-020).

The Permittee shall retain at the facility, or other appropriate
location as provided for under 40 CFR Part 264, records of all
monitoring information required under the temms of this permit,
‘including all calibration and maintenance records, records of all
data used to prepare documents required by this permit, copies of
all reports and records required by this permit, the certification
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required by 40 CFR 264.73(b)(9), and records of all data used to
carplete the application for this pemit for a period of at least
3 years fram the date of the sample, measurement, report, certifi-
cation or application, or until corrective action is completed,
whichever date is later. These periods may be extended by request
of the Regicnal Administrator at any time and are autamatically

extended during the course of any unresolved enforcement action
regarding this facility.

r -

I.D.9.c. Records of monitoring information shall specify:
I.D.9.c.i. The dates, exact place, and times of sampling, or measurements;
I.D.9.c.ii. The individuals who performed the sampling or measurements;

I.D.9.c

I.D.S.c.i

I.D.9.c
I.D.9.c

I.D.10.

I.Dl 110

I.D.12.

“1.D.13.

.iii. The dates analyses were performed;
iv.  The individuals who performed the analyses;

V. The analytical techniques or methods used; and

.vi. The results of such analyses.

Repcrting Planned Changes

The Permittee shall give notice to the Regional Administrator as
soon as possible of any planned physical alterations or additions
to the permitted facility. This would apply to all contiguous
land, structures, other appurtenances and improvements on the land,
used for the treatment, storage or disposal of solid waste.

Anticipated Noncampliance

The Permittee shall give advance notice to the Regional Xdmini-
strator of any planned changes in the pemitted facility or activity
wvhich may result in noncampliance with permit requirements.

Transfer of Permits

This permit may be transferred to a new owner or operator only if
it is modified or revoked and reissued pursuant to 40 CFR §270.41(b)(2)
or §270.42(d). Before transferring ownership or operation of the
- facility during its operating life, the Permittee shall notify the
new owner or operator in writing of the requirements of 40 CFR
Parts 264 and-270, the 1984 RCRA Amendments'and this psmmit.

2%
-

Campliance Schedules

Reports of canpliance or nonccmpliance with, or any progress
reports on, interim and final requirements contained in any
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canpliance schedule of this permit shall be submitted no later
than 14 cays following each schedule date.

I.D.14. Twenty-four Hour Reporting

I.D.14.a. The Permittee shall report any noncampliance which may endanger
human health or the enviromment. Any such information shall be
reported orally within 24 hours fram the time the Permittee beccmes
aware of the circumstances. This report shall include:

I.D.14.a.i. Infofmation_concerning the release of any hazardous waste or

hazardous constituents which may endanger public drinking
water supplies.

I.D.14.a.ii.  Information concerning the release or discharge of any hazardous
waste or hazardous constituents, or of a fire or explosion
at the facility, which could threaten the enviromment or human
health outside the facility.

I.D.14.b. The description of the occurence and its cause shall include:
I.D.14.b.i. Name, address, and télephone number of the owner or operator;
I.D.14.b.ii. Name, address, and telephone number of the facility;
I.D.14.b.iii. rate, time, ard type of incident;

I.D.14.b.iv. Name and quantity of materials involved;

I.D.14.b.v. The extent of injuries, if any:

I.D.14.b.vi. An assessment of actual or potential hazard to the environment
and human health outside the facility, where this is applicable,
and

I.D.14.b.vii. Estimated quantity and disposition of recovered material
that resulted fraom the incident. ~

I.D.14.c. A written report shall also be provided to the Regional Administrator
within 15 days of the time the Permittee beccmes aware of the
circumstances. The written report shall contain the information
specified under Condition I.D.l4a. and b.; a description of the
noncompliance and its cause; the periods of noncampliance (including
exact dates and times); whether the noncampliance has been
corrected; and if not, the anticipated time it is expected to
continue; and steps taken or planned to reduce, eliminate, and
prevent recurrence of the noncampliance. ™ =~ -

I.D.15. Other Noncampliance

The Permittee shall report all other instances of noncampliance
not otherwise required to be reported above, at the time written

. 1
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reports as required by this pennit are submitted. The reports
shall contain the information listed in Condition I.D.1l4.b. as
appropriate. : :

I.D.16. Other Informatiom

I.E.

I'F‘

I.G.

I.G.1.

-. I IOG- 2.

I.G.3.

Whenever the Permittee becames aware that it failed to submit any
relevant facts or submitted incorrect information in-any document(s)
submitted to the Regional Administrator, the Permittee shall
pramptly submit such facts or information.

SIGNATORY REQUIREMENT

All applications, reports, or information submitted to the Regional
Admninistrator shall be signed and certified in accordance with 40
CFR §270.11.

CONFIDENTTAL INFORMATION -

The Permittee may claim confidential any information required to be
subnitted by this pemnit in accordance with 40 CFR §270.12.

CEFINITIONS

For purposes of this permit, terms used herein shall have the same
meaning as those in RCRA and 40 CFR Parts 124, 260, 261, 264, and

270, unless this permit specifically provides otherwise; where terms
are not defined in the regulation, the permit, or EPA guidances or
publications, the meaning associated with such terms shall be defined
by a standard dictionary reference or the generally accepted scientific
or industrial meaning of the term.

The term "solid waste" means any garbage, refuse, sludge fram a waste
treatment plant, water supply treatment plant, or air pollution
control facility and other discarded material, including solid,
liquid, semisolid, or contained gaseous material resulting from
industrial, camercial, mining, and agricultural operations, and fram
camunity activities, but does not include solid or dissolved material
in domestic sewagé, or solid or dissolved materials in irrigation
return flows or industrial discharges which are point sources subject
to pemits under section 402 of the Federal Water Pollution Control
Act, as amended (86 Stat. 880), or source, special nuclear, or
byproduct material as defined by:the Atamic Energy Act of 1954, as
amended (68 Stat. 923).

A "hazardous constituent™ for purposes of this permit are those
substances listed in 40 CFR Part 261 Appendix VIII.

A "solid waste maﬁagement unit" for the purposes of this permit
includes any unit which has been used for the treatment, storags,
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: I.G.4.

IUGI 5.

I.G.6.

I.G. 7.

or dlsposal of solid waste at any time, irrespective of whether the
unit is or ever was intended for the management of solid waste.
RCRA regulated hazardous waste management units are also solid
waste management units.

A "unit” for the purposes cf this permit includes, but is not limited
to, any landfill, surface impoundment, waste pile, land treatment

unit, incinerator, injection well, tank, container storage area, septic
tank, drain field, wastewater treatment unit, elementary neutrallzatlon
un1t, transfer station, or recycling-unit. -

A release for purposes of thls permit includes any spilling, leaking,
pumplng, pouring, emitting, emptying, discharging, injecting,

escaping, leaching, dumping, or disposing into the enviromment of

any hazardous waste or hazardous constituents.

"Contamination" for purposes of this permit refers to the presence of
any hazardous constituent in a concentration which exceeds the
naturally occurring concentration of that constituent in the

irmediate vicinity of the facility (in areas not affected by the
facility). .

"Corrective action," for purposes of this permit, may include

all corrective measures necessary to protect human health and the
enviromment for all releases of hazardous waste or hazardous
constituents fram any solid waste management unit at the facility,
regardless of the time at which waste was placed in the unit, as
required under 40 CFR §264.101. Corrective measures may address
releases to air, soils, surface water or groundwater.

. _Page 9 of 19



Part II - Solid Waste Management Units

II.A. Applicability

The Conditions of this Part apply to:
II.A.1. The solid waste management units identified in Appendix A.

IT.A.2. Any additional solid waste management units or releases of
hazardous waste or hazardous constituents other than those
identified in Appendix A, discovered during the course of
groundwater monitoring, field investigations, envirommental audits,
or other means.

I1.B. RCRA Facility Assessment (RFA)

II.B.1. The Permittee shall notify the Regional Administrator of any additional
solid waste management unit(s) or releases of hazardous constituents or
hazardous waste not identified in 2ppendix A, or Condition II.A.l.,
discovered during the course of groundwater monitoring, field
investigations, environmental audits or other means within fifteen
(15) days of discovery.

IT.B.2. The Permittee shall prepare a RCRA Facility Assessment (RFA)
plan and a proposed schedule of implementation and campletion for
any additional solid waste management unit(s) or release(s) which is
discovered subsequent to the issuance of this pemmit. The plan
shall include methods and spec1f1c actions as necessary to determine
‘whether a prior or continuing release of hazardous waste or hazardous
. constituents has occurred at each solid waste management unit.
The plan must 2lso include, at a minimum, the following information
for each unit: '

(1) Location of unit(s) on a topographic map of appropriate scale
such as required under §270.14(b)(19).
~(2) Designation of type and function of unit(s).
(3) General dimensions, capacities and structural descr1pt10n
of unit(s) (supply any available plans/drawings).
(4) Dates that the unit(s) was operated.
(5) Specification of all wastes that have been managed at/in
the unit(s).
(6) All available information.pertaining to any:-release of
" hazardous waste or hazardous constituents fram such unit(s)
(to include groundwater data, soil analyses, and/or surface
water data). ..
(7) Results of sampllng and ana1y51s ‘of groundwater, landsurface
) and subsurface strata, surface water or air requested by
the Regional Administrator. .
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IT.C.

I1.C.1.

I1.C. 2.

I1.C.3.

II.D.

I11.D.1

I1.D. 2.

RCRA Facility Investigation (RFI)

The Permittee shall prepare a RCRA Facility Investigation (RFI)
Plan for those units identified in Appendix A as needing an RFI,
which includes schedules of implementation and campletion of
specific actions necessary to determine the nature and extent of
releases and the potential pathways of contaminant releases to the
air, land, surface water, and groundwater. ‘The Permittee must
provide sufficient justification and/or documentation that a
release is not probable if a media/pathway associated with a unit
(groundwater, surface water, soil or air) is not included in the
RFI plan.‘ Such deletions of a media or pathway frcn the RFI are
subject to the approval.of the Regional Administrator.

The Permittee shall prepare a RCRA Facility Investigation (RFI)
Plan for those units identified under Condition II.B. which
includes schedules of implementation and completion of specific
actions necessary to determine the nature and extent of releases
indicated by the assessment, and the potential pathways of contami-
nant releases to the air, land, surface water, and groundwater.

The Permittee must provide sufficient justification and/or documen-
tation that a release is not probable if a unit identified under
Condition II.B. or a media/pathway associated with such unit
(groundwater, surface water, soil or air) is not included in the
RFI plan. Such deletions of a unit, media or pathway fram the RFI
are subject to the approval of the Regional Administrator. :

The RFI Plan shall meet the requirements of Appendix B at a minimum.
The RFI shall be conducted in accordance with the approved RFI

Plan and Appendix B. The Permittee shall provide written sufficient
justification for any cmissions or deviations fram the minimum
requirements of Appendix B. Such cmissions or deviations are
subject to the approval of the Regional Administrator. The scope

of the RFI plan shall include all investigations necessary to

"ensure campliance with §264.101(c).

Interim Measures

The Permittee may conduct interim measures to contain, remove or
treat contamination resulting fram the release of hazardous consti-
tuents fram a solid waste management unit in order to protect
public health and the enviromment upon approval by the Regional
Administrator. Such interim measures may be conducted concurrently
with investigations required under the terms of this pammit.

The Permittee shall notify the Regional Administrator of any proposed
interim/corrective measures at least thirty (30) days prior to imple-—
mentation. The notice shall include a description and a schedule

of implementation of any proposed interim measures.

B e e e e
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II.D.3.
II.D.4.

II.E.

II.E.1.

II.E.2.

IT.E.3.

II.E.4.

II.F.

I'I.Fll.

The Permittee shall give notice to the Regional MAdminstrator as soon
as possible of any planned changes, reductlon or additions to the
interim measures.

Final approval of interim measures as corrective action required
under §264.101 shall be in accordance with 40 CFR §270.41 and
Condition II.E.2. as a permit modification.

Corrective Action

Corrective action must be instituted by the Permittee under an
approved plan as necessary to protect public health and the
enviromment for all releases of hazardous waste or hazardous
constituents fran any solid waste management unit at the facility,
regardless of the time at which waste was placed in such unit or
whether such unit was originally intended for management of solid
waste.

The Regional Administrator shall review the final RFI report
required under Condition II.F. and notify the Permittee of

the need for further investigative actions and/or the need for &
corrective action study and/or plan to meet the requirements of
§264.101.

Upon determination by the Regional Administrator that a corrective
action study and/or plan is needed, the permit shall be modified
pursuant to 40 CFR §270.41 to address such requirements. The
modification shall identify the solid waste management unit(s)

and associated releases requiring corrective action plans and/or
studies; specify requirements for development, submission and
implementation of such plans/studies; specify requirements for
financial assurances for campletion of corrective action as
required under 40 CFR §264.101(b); and include other HSWA require-

ments as appropriate.

The Permittee must implement corrective actions beyond the

facility boundary, where necessary to protect human health and

the environment, unless the permittee demonstrates to the satisfaction
of the Regional Administrator that, despite the permittee's best
efforts, the permittee was unable to obtain the necessary permission
to undertake such actions. The permittee is not relieved of all
responsibility to clean up a release that has migrated beyond the
facility boundary where off-sité access is denied. On-site measures
to address such releases will be determined on a case-by-case

basis. Assurances of financial responsibility for conpletlon of

such off—51te correctlve actlon w1ll be requ1red. .

Reporting Requ1rements

RFA Report
The Permittee shall submit a RCRA Facility Assessment Report of

S the results of the RFA requ1red under Condltlon II. B in accordance -

Page 12 of 19
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II.F. 2.

II.F.3.

II.F.4.

II.F.4.1i. RFA/RF1 Progress Reports

with the schedule(s) under Condition 1I.G. The RFA Report must
include at a minimum the information listed under Condition II.B.2.
and other appropriate information necessary to determine the need
for a RFI under Condition II.C.2.

REI Report

The Permittee shall submit a Draft and Final RCRA Facility Investi-
gation Report. The RFI Reports shall be submitted in accordance
with the :schedule(s) under Condition I1I.G.5. .

The RFI Peport shall include an analysis and sumary of all required
investigations of solid waste management units and their results.
The summary shall include a report on the type and extent of contami-
nation at the facility, including sources and migration pathways,
and a description of actual or potential ¥eceptors. The report
shall also describe the extent of contamination (qualitative/
quantitative) in relation to background levels indicative for the
area. The objective of this task shdll be to ensure that the
investigation data are sufficient in quality (e. g., quality
assurance procedures have been followed) and quantity to describe
the nature and extent of contamination, potential threat to human
health and/or the enviromment, and to support a Corrective Action
Study and/or Plan, if necessary.

Interim Measure Report

Upon canpletion of Interim Measures conducted under Condition II.D.
the Pemmittee shall submit a report to EPA that contains:

a. A description of measure(s) implemented;

b. Sumaries of results;

" ¢. Summaries of all problems encountered;

d. Sumaries of acccmplishments and/or effectiveness of interim
measure; and .

e. Copies of all relevant laboratory/ monitoring data, etc. in
accordance with Condition I.D.S.

Progress Reports

If the time required to conduct the RFI or RFA is greater than
180 days, the Permittee shall provide the EPA with quarterly
progress reports (90 day intervals) beginning ninety (%0) days
fram implementation of the approved plan containing: .

Lae e e el e . B .. . . . I
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&. A description of the‘ portion of the RFA/RFI campleted;

b. Sunmarles of fmd ngS:

C. Sumnaries of all deviations fram t:he approved RFA/RFI Plan
during the repartlng perlod

d. Summaries of all problems or potentlal problems encountered
durirg the reporting period;

e. Projected work for the next reporting period; and

f. Copies of dally report:s, 1nspect10n report:s laboratory/
monitoring data, etc.

I1.F.4.1ii.Interim Measures Progress Reports

If the time required for campletion of an Interim Measure is
greater than 180 days, the Permittee shall provide EPA with
guarterly progress reports (90 day intervals) beginning ninety
(90) days after initiation of the Interim Measure(s) Such
reports shall include:

a. A description of the portion of the Interim Measure campleted;

b. Sumaries of all deviations fram the Int:enm Measures Plan
during the reporting period;

c. Sumaries of all problems or potential problems encountered
during the reporting period;

d. Projected work for the next reporting period; and
e. Copies of laboratory/monitoring data.

II.F.5. Imminent Hazard Reports

II.F.5.i. The Permittee shall report any imminent or existing hazard to
public health or the enviromment fram any release of hazardous
waste or hazardous constituents from a solid waste management
unit to“the Regional Administrator. 2any such information shall
ba reported orally within 24 hours from such time the Permittee
becanes aware of the circumstances. This report shall include
the information soecified u‘hd’er Conditions I.D.14.a. and b.

II.F.5.ii.A written report_shall also be provided to the Regional Admini-
strator within fifteen (15) days of the time the Permittee
becames aware of the circumstances. The written report shall
contain the information specified under Conditions I.D.l4.a. and
b.; a description of the release and its cause; the periocd of
the release; whether the release has been stopped; and if not,
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the anticipated time it is expected to continue; and steps taken
or planned to reduce, eliminate, and prevent recurrence of the
release. :

IT1.F.6. All reports must be 51gned and certlfled in accordonce with 40 CFR
. §270 11. : Doa, _ . . :

II.F.7. Ihree (3) copies of all reports/plans shall be provided by the
Permittee to U.S. EPA at the followlng address:

Mr. James H. Scarbrough, P.E. ‘Envirommental Protection Agegcy
Chief, RCRA Branch .Region IV
Waste Management Division 345 Courtland Street, N.E.

Atlanta, Georgia 30365

II.G. Schedules of Camliance

I1.G.1. The Permittee shall submit the RFA Plan(s) for solid waste manage-
] ment units or releases discovered after the effective date of this )
permit required under Condition II.B.2. to the Regional Administrator

within sixty (60) days of the notification required under Condition
II.8.1.

II.G.2. The Permittee shall submit the RFA Report required under Condition
II.F.1l. within thirty (30) of campletion of the approved RFA Plan.

I1.G.3. The Permittee shall submit the RFI Plan fequired by Oondition II.C.1.
and the associated documentation to the Regional Administrator within
120 days of the effective date of this permit.

I1.G.4. The Pemmittee shall submit the RFI Plan(s) required under Condition
II.C.2. for solid waste management units or releases discovered
after the effective date of this pemit within ninety (90) days of

. submission of the RFA report required under Condition II.F.

11.G.5. The Permittee shall submit the Draft RFI Report required under
Condition II.F. to EPA for review ninety (90) days after
campletion of the RFI. The -Final RFI Report shall be submitted

" to EPA within thirty-(30) days of receipt of EPA camments on the
Draft RFI Report.

1I1.G.6. All plans and schedules shall be subject to approval by the Regional
Administrator prior to implementation. The Permittee shall revise
all submittals and schedules as specified by the Regional Administrator.
Upon approval the Permittee shall nnplenent all plans and schedules
as written. . i ..

II.G.7. The results of all plans and reports shall be submitted in accordance
with the approved schedule. Extensions of the due date for suhnittals
may be granted by the Regional Administrator based on the Permittee's -
demonstration that sufficient justification for the extension exists.

1
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IT.G.8.

If the Permittee at any time determines that the RFA or RFI plans
required under Conditions II.B. or II.C. no longer satisfy the
requirements of §264.101 or this pexmit for prior or continuing
releases of hazardous waste or hazardous constituents fram solid
waste management units, he must submit an amended plan(s) to

the Regional Administrator within ninety (90) days of such
determination.

‘ -'.' - Page 16 of 19 '.“



PART III - WASTE MINIMIZATION

WASTE MINIMIZATION CERTIFICATION

Until certification of closure the Permittee shall be required to
certify no less often than annually that the Permittee has a program

in place to reduce the volume and toxicity of hazardous waste that

he generates to the degree determined by the Permittee td® be econamically
practicable and the proposed method of treatment, storage or disposal

is that practicable method currently available to the Permittee

which minimizes the present and future threat to human health and
the envirorment.

The Permittee shall maintain copies of the certification in the
facility operating record as required under 40 CFR §264.73(b)(9).

- Lt - e - ~
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Part IV — LAND DISPOSAL RESTRICTIONS

40 CFR Part 268 identifies hazardous wastes that are restricted fram
land disposal and defines those limited circuustances under which an
otherwise prohibited waste may continue to be placed on or in a land
treatment, storage or disposal unit. The Permittee shall maintain
campliance with the requiraments of this Part. Where the Permittee has
applied for an extention, waiver or variance under this Part the
Permittee shall camply with all restrictions on land disposal under
this Part once the effective date for the waste has been reached
pending final approval of such application.
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Facility Submission Sunmary

A sumary of the planned reportmg requxrements contamed in the FCRA SWU
Permit is presented below ) ,

, Fac111tLSub1mss1on Regulrements oo T _ Due Date
RFI Workplan for SMU(s) 1dent1f1ed at time of 120 days after
permit issuance in.Condition II.A.l.° effective date of permit
Progress Reports on RFI S o Quarterly, beginning 90
(and interim measures as appropriate) . days fram implementation
of RFI plan*
Draft RFI Report Ninety (90) days-after

REI canpletion

Final RFI Report o Thirty (30) days after
receipt of EPA camments
on Draft RFI Report

Corrective 2ction Plan : Upon notification from
Regional Administrator

The above reports must be signed and certified in accordance with
40 CFR §270.11.

*This applies to RFI plans that are for more than 180 days.

e .. ’.
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DHS Form 2871 (Rev.4/88)

1.D. NUMEER NCDOO0604322 DATE ISSUED: June 30, 1988

PERMIT M). NCDOOO60Y%322 -

HAZARDOUS WASTE MANAGEMENT PERMIT

Permittee The Singer Furniture Cawpany -
Post Office Box 1588
Lenoir, North Carolina 28645

Pursuant to the 10 NCAC 10F North Carolina Hazardous Waste Managemwent Rules, a
permit is issued to the Singer Furniture Company, hazardous waste storage/
treatment facility located in Lenoir, Caldwell County on 904 Virginia Street,
SW, at latitude 35° 53' 45" and longitude 081° 33' 0'.- '

The Pemmittee must comply with all terms and conditions of the permit. This
permit coasists of the conditions discussed in Parts I, 1T, III, IV, V, VI,
VII, and VIII, the applicable regulations contained in 40 CFR Parts 260
through 264 and 270 and 124 [as adopted in 10 NCAC (North Carolina
Administrative Code) 10F .0029-.0037] and statutory requirements of N.C.G.S.
130A - Article 9 (Solid Waste Management Act as amended) and the attached
Application. Applicable regulations are those which are in effect on the date
of issuance of this permit ﬁO CFR 270.32(c) as adopted in 10 NCAC 10F .0034]
and are attached. This permit is based on the assumption that the information
sibmitted in the permit applicatioa and as modified by subsequent amendments
(bereafter referred to as the application) is accurate and that the facility
will be operated as specified in the application. Any inaccuracies found in
this information could lead to the termination or modification of this permit
and gotential enforcement actiomm [40 CFR 270.41, 270.42, and 270.43 as adopted-
in 10 NCAC 10F .0034]. The Pemittee shall inform the North Carolina
Department of Human Resources of any deviation from or changes in the
information in the application which would affect the Permittee's ability to
comply with the applicable regulaticas or permit conditions.

This pemit is effective as of July 30, 198, and shall remain in effect until
July 30, 1998, unless revcced and reissued, or terminated [40 CFR 270.50 as
adopted in 10 NCAC 10F .0034] or continued in accordance with NCAC.

erome H. Rhodes, Head William F. Hamer, Supervisor
Hazardcus Waste Branch Hazardous Waste Permitting
Solid Waste Management Section

’
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PART 1 - STANDARD CONDITIONS
3.

EFFECT OF PERMIT

The Permittee is allowed to store, treat or dispose of hazardous w¥ste in
accordance with the conditions of this permit. Any storage, treatment, or
disposal of hazardous waste not authorized in’ this permit is prchibited.
Compliance with this permit constitutes compliance, for purposes of _
enforcement, with the N.C. Hazardous Waste:Management Rules (10 NCAC 10F)
and N.C.G.S. 130A - Article 9 (Solid Waste Management Act as amended).
Issuance of this permit does not comvey property rights of any sort or any
exclusive privilege; nor does :it: authorize any injury to persons or
property, any invasion of other private rights, or any infringement of
State or local law or regulations. Compliance with the terms of this
pemit does not constitute a defense to any action brought under any law
governing protection of public health or the envircament for any imminent
and substantial endangerment to human health or the environment.

PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated for cause
as specified in 40 CFR 270.41, 270.42, and 270.43 as adopted in 10 NCAC
10F .0034. The filing of a request for a permit modification, revocation
and reissuance, or termination or the notification of planned changes or
anticipated noncompliance on the part of the Permittee does not stay the
applicability or enforceability of any permit condition.

SEVERABILITY
The provisions of this permit are severable, and if any provision of this

permit or the application of any provision of this permit to any
circumstance, is held invalid, the application of such provision to other

. circumstances, and the remainder of this permit shall not be affected

thereby.-
DUTIES AND REQUIREMENTS

1. Duty to Comply. The Permittee shall comply with all conditions of
this permit, except to the extent and for the duration such
noncompliance is authorized by an emergency permit issued under 40
CFR 270.61 as adopted in 10 NCAC 10F .0034. Any permit
noncompliance constitutes a violation of N. C. Hazardous Waste
Management Rules and N.C.G.S. 130A - Article 9 (Solid Waste
Management Act as amended) and is grounds for enforcement actiom,
permit termination, revocation and reissuance, modification, or for
denial of a permit renewal application.

2. Duty to Reapply. If the Permittee wishes to continue an activity
‘Tegulated by this permit after the expiration date of this permit,
the Permittee must submit a complete application for a new permit at
least 180 days before this permit expires.




Permit Expiration. This permit and all conditiocas therein will
remain in effect beyond the permit's expiration date and uncil a
decision is made concerning issuance of a new permit if the
Permittee has submitted a timely, complete application (see 40 CFR
270.14-270.29 and 270.10 as adopted in 10 NCAC 10F .0034) and
tirough no fault of the Permittee, the Secretary of the Department
of Human Resources or his designee has not issued a new permit as
set forth in 40 CFR 124.15 as adopted in 10 NCAC 10F .0035.

Need to Halt or Reduce Activity Not a Defense. It shall not be a
defense for a Permittee In an enforcement action that it would have
been necessary to halt or reduce the permitted activity in order to
maintain compliance with the conditions of this permit.

Duty to Mitigate. The Permittee shall take all reasonable steps to

minimze or correct any adverse impact on the environment resulting
from noncompliance with this permit.

Proper Operation and Maintenance. The Permittee shall at all times
properly operate and maintain all facilities and systems of
treatwent and control (and related appurtenances) used by the
Permittee to achieve compliance with the conditicns of this permit.
Proper operation and maintenance includes effective performance,
adequate funding, adequate operator staffing and training, and
adequate laboratory and process controls, including appropriate
quality assurance procedures. This provision requires the operation
of back-up or auxillary facility or similar systems only when
necessary to achieve compliance with the conditions of the permmit.

Duty to Provide Information. The Pemmittee shall firnish to the
Secretary of the Department of Human Resources or his designee,
within a reasonable time, any relevant information which the
Secretary of the Department of Human Resources or his designee may
request to determine whether cause exists for modifying, revoking
and reissuing, or temminating this permit, or to determine
compliance with this permit. The Permittee shall also fiznish to
the Secretary of the Department of Human Resources or his designee,
upon request, copies of records required to be kept by this permit.

Inspection andEntry. The Permittee shall allow the Secretary of
the Department of Human Resources, or an authorized representative,
upon the presentation of credentials and other documents as may be
required by law to: o

a) Enter at reasonable times upon the Permittee's premises where
a regulated facflity or activity is located or conducted, or
where records must be kept under the conditions of this
permit:; s

b) Have access to and copy, at reasonable times, any records
that must be kept under the conditions of this permit;



d)

Inspect at reasonable times any facilities, equipment
(including monitoring and control equipment), practices, ar
operations regullited or required under this permit; and

Sample or monitor, at reasonable times, for the purposes of
assuring permit compliance or as otherwise authorized by the
N. C. Hazardous Waste Management Rules, any substances or

parameters at any location.

Monitoring and Records.

a)

b)

Semples and measurements taken for the purpose of monitoring
shall be representative of the monitored activity. The
method used to obtain a representative sample of the waste to
be analyzed must be the appropriate method from Appendix I of
40 CFR Part 261 as adopted in 10 NCAC 10F .0029 and Appendix
A of the attachment. Laboratory methods must be those -
specified on page C-12 and in Appendix A of the attachment.

The Permittee shall retain records of all monitoring
information, including all calibration and maintenance
records and all original strip chart recordings for contimious
moaitoring instrumentation, .copies of all reports and records
required by this permit, and records of all data used to
complete the application for this permit for a period of at
least three (3§ years from the date of the sample,
measurement, report or record. These periods may be extended
by request of the Secretary of the Department of Human
Resources or his designee at any time and are automatically
extended during the carse of any unresolved enforcement
action regarding this facility.

Records of monitoring information shall include:

(1) The date, exact place, and time of sampling or
measurements;

(2) The individual(s) who performed the sampling or
' measurements;

3) 'I‘hé date(s) analyses were performed;

(4) The individual(s) who performed the analyses;

(5) The analytical techniques or methods used; and

(6) The results of such analyses.

The Permittee shall retain all results of the required annual

waste analysis in order to document the incinerator's
continued exemption described in Part V of this permit. The



10.

11.

13.

14.

analysis of Singer's waste must show a phthalate con-

centration of less than 100 ppm each year to maintain this
exemption. b

Reporting Planned Changes. The Permittee shall give notice to the
Secretary of the Department of Human Resources or his designee as

soohr as possible of any planned physical alterations or additions to
the permitted facility. )

Anticipated Noncompliance. The Permittee shall give advance notice
to the Secretary of the Department of Human Resources or his
designee of any planned changes in the permitted facility or
activity which may result in noncompliance with permit requirements.

Transfer of Pemits. This permit may be transferred to a new owner
or operator only if it is modified or revcked and reissued pursuant
to 40 CFR 270.41 and 270.42 as adopted in 10 NCAC 10F .0034. Before
transferring ownership or operation of the facility during its
operating life, the Pemittee shall notify the new owner or operator
in writing of the requirements of 40 CFR 264 as adopted in 10 NCAC
10F .0032 and 40 CFR 270 as adopted in 10 NCAC 10F .0034.

Compliance Schedules. Reports of compliance or noncompliance with,
or any progress reports on, interim and final requirements contained
in any compliance schedule of this permit shall be submitted no
later than 14 days following each schedule date listed below:

8) Preliminary design drawin%s of the tank and conveyor belt
(]

assembly within thirty ) days of the effective date of
this permit;

b) Construction completed within ninety (90) days of approval of
tank system design drawings;

c) Progress reports submitted monthly during 90-day construction
period; ,

d) As-built blueprints submitted within thirty (30) days prior
to placing hazardous waste in the tank;

e) A written assessment of the tank's structural integrity and
an independent professional engineer's certification that the
tank was built per approved design drawings submitted within
thirty (30) days prior. to placing hazardous waste in the tank;

f) Documentation submitted within thirty (30) days prior to
placing hazardous waste in the tank verifying that the
employees' training program includes the management of the
tank. :

Twenty-four Hour Reporting. The Permittee shall report to the
Secretary of the Department of Human Resources or his designee any
ncncompliance which may endanger health or the enviroament. Any
information shall be provided verbally within 24 hours from the time
the Pemittee becomes aware of the circumstances. The following

shall be included as information which must be reported verbally
within 24 hours:

I



a) Information concerning release of any hazardous waste that
may cause an endangerment to public drinking water supplies.

b) Any informatiod-of a release or discharge of hazardous waste,
or of a fire or explosion from the facility, which could
threaten the envirmment or human health ocutside the

facility. The description of the occurrence and its cause
shall include: ;

(1) Name, address, and telephone number of the owner or
operator.

(2) Name, address, and telephone number of the facility.

(3) Date, time, and type of incident.

(4) Name and quantity of material(s) involved.

(5) The extent of injuries, if any. -

(6) An assessment of actual or potential hazard to the

" environment and human health cutside the facility,

vhere this is applicable.

(7) Estimated quantity and disposition of recovered
material that resulted from the incident.

A vritten submission shall also be provided within five (5) days of
the time the Pemmittee becomes aware of the circumstances. The
written sibmissicn shall contain a descriptioa of the noncompliance
and its cause; the periods of noncompliance (including exact dates
and times), and if the noncompliance has not been corrected, the
anticipated time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrence of the
noacompliance. The Permittee need not comply with the five-day
written notice requirement if the Secretary of the Department of
Human Resources or his designee waives that requirement and the
Permittee submits a written report within fifteen (15) days of the
time the Permittee becomes aware of the circumstances.

' 15.- Other Notncompliance. The Permittee shall report all other instances

oI noncompliance not otherwise required to be reported at the time

monitoring reports are submitted. The reports shall contain the
information listed in Condition I.D.14.

16. Other Information. When the Permittee becones aware that he failed
to submit any relevant facts in the permit application, or submitted
incorrect information in a permit application or in any report to
the Secretary of the Department of Human Resources or his designee,
the Permittee shall promptly swbmit such facts or information.

SIGNATCRY REQUIREMENTS

All reports or other information requested by the Secretary of the
Department of Human Resources or his designee shall be signed and
certified according to 40 CIR 270.11 as adopted in 10 NCAC 10F .0034.



DCOCUMENTS TO EE MAINTAINED AT FACILITY SITE

The Permittee shall maintain'at the facility, until closure is completed
and certified by an independent registered professional engineer, the
following documents and amendrents, revisions and modifications to these
documents:

1.

Waste analysis plan submitted in accordance with 40 CFR 264.13 as
adopted in 10 NCAC 10F .0032 and pages C-10 through C-12 and
Appendix A of the attachment.

Persomnel training documents and records sibmitted in accordance
with 40 CFR 264.16(d) as adopted in 10 NCAC 10F .0032 and pages H-1
through H-21 and Appendix B of the attachment.

Contingency glan submitted in accordance with 40 CFR 264.53(a) as -
adopted in 10 NCAC 10F .0032 and pages G-1 through G-45 and Appendix
C of the attachment.

Closure plan submitted in accordance with 40 CFR 264.112(a) as
adopted in 10 NCAC 10F .0032 and pages I-1 through I-13 and Appendix
E of the attachrent.

Cost estimate for facility closure submitted in accordance with 40

CFR 264.142(d) as adopted in 10 NCAC 10F .0032 and Section I-4 o
page I-8 of the attachment.

Operating reeofd required by 40 CFR 264.73 as adopted in 10 NCAC
10F .0032, and pages C-11, F-4 through F-7, F-15 through F-20, G-37
through G-39, H-21, Appendix B of the attachment and Condition

" 1.D.9. of this permit.

Inspection schedules developed in accordance with 40 CFR 264.15(b)
as adopted in 10 NCAC 10F .0032 and pages F-4 thraugh F-7, F-15
through F-20 and Appendix B of the attachment.

All amendments, revisions and modifications to any plan or cost estimates
required by this pemmit shall be submitted to the Secretary of the
Department of Human Resources or his designeé for approval and permit
modification. L :

G. ANNUAL REPORT

The Permmittee shall prepare and submit an annual report by March 1 of each
year in accordance with 10 NCAC 10F .0037. The report shall include, in
accordance with 40 CFR 264.75 as. adopted in 10 NCAC 10F:.0032, the following

information for facility activities during the previous calendar year:

1.

\ The FPA identification musber, name, and address of the facility;



7.

The calendar year covered by the report;

For off-site facilitie&, the EPA identification number of each
hazardous waste generator from which the facility received a
hazardous waste during the year; for imported shipments, the report
must give the name and address of the foreign generator;

A description and the quantity of each hazardous waste the facility
received during the year; [for off-site facilities, this information
must be listed by FPA identification rimber of each generator] )

The method of treatment, storagé, or disposal of each hazardcus
waste; P :

The most recent closure cost estimate under 40.,.C17R 264,142 as
adopted in 10 NCAC 10F .0032; and )

The certification signed by the owner or operator of the facility or
his authorized representative. B ' .

MANIFEST SYSTEM

1.

2.

The Permittee shall utilize the manifest system when receiving
hazardous’ waste from off-site in accordance with 40 CFR 264.71 as
adopted in 10 NCAC 10F .0032 unless the Permittee submits an
unmani fested waste report in accordance with 40 CFR 264.76 as
adopted in 10 NCAC 10F .0032.

The Permittee shall report any manifest discrepancies in accordance
with 40 CFR 264.72 as adopted in 10 NCAC 10F .0032. '

DOCUMENTS TO BE SUBMITTED PRIOR TO CPERATION

- 1.

Within thirty (30) days after the effective date of this permit,
Singer must sumit preliminary design drawings of the tank and
conveyor belt assenbly. Any otbher relevant information concerning
the tank and its installation must also be sibmitted at this time.

Within ninety (90) days after approval of the tark system design,
Singer must complete castruction and installation of the tank and
conveyor belt assembly.

Progress reports must be submitted every month during the tank
construction pericd.

Within thirty (30) days prior to placing hazardous waste in the
tank, Singer must sumit as-built blueprints of the tank and
conveyor belt assenbly with an independent professional engineer's

1certification that the system was built to meet the approved design
specifications. At this time, a written assessment of the tank's
structural integrity must also be submitted.

Within thirty (30) days prior to placing hazardous waste in the
tank, Singer must submit documentation verifying that the training
program for employees includes the use and management of the new
tank.



CONFIDENTTAL INTORMATION

The Pemmittee may claim confidential any information required to be

swaitted by this permit in accordance with 40 CFR 270.12 as adopted in 10
NCAC 10F .0034.

DEFINITIONS

For purposes of this Permit, terms used herein shall have the same meaning
as those of 40 CFR Parts 124, 260, 261, 264, and 270, unless this Permit
specifically provides otherwise; where terms are not defined in the
regulations, the Permit, applicable FPA guidance documents or
publications, the meaning associated with such terms shall be defined by a
standard dictionary reference or the generally accepted scientific or
industrial meaning of the term. i
1. '"Hazardous constituents' for the purposes of this permit are those
substances listed in 40 CFR Part 261 Appendix VIII and include
hazardous constituents released from solid waste and hazardous
constituents that are reaction by-products.

2. ''Solid Waste Management Unit'' for the purposes of this Permit
include any wnit which contains or has contained solid waste at amy
time irrespective of whether the unit is or ever was intended for
the management of solid waste.

3. '"Release'’ for the purposes of this Permit includes any spilling,
leaking, pumping, pouring, emitting, emptying, discharging,
injecting, escaping, leaching, dumping, or disposing into the
environment of any hazardaus waste or hazardous constituents.

4, 'Contamination' for the purposes of this Permit refers to the pres-
ence of any hazardous coastituent in a concentratioan which exceeds
the naturally ocaxring concentration of that constituent in the
immediate vicinity of the facility (in areas not affected by the
facility). . -

5. 'Corrective action' for prior or continuing releases from solid
waste management units for the purposes of the Permit may include
“eorrective action'' as provided for in 40 CFR 264.100 and other
remedial actiocms for any envircmental media as deemed appropriate
by the Secretary of the Department of Human Resources or his
designee to protect public health or the envircnment.

6. The term ''solid waste' means, garbage, refuse, sludge from a waste

. treatment plant, water Supply treatment plant, or air pollution com-
trol facility and other discarded material, including solid, liquid,
semi-solid, or contained gaseous material resulting from industrial,
‘commercial, mining, agricultural operations, and from commmity
activities, but does not include solid or dissolved material in
dorestic sewage, or solid or dissolved materials in irrigation
return flows or industrial discharges which are point scurces -
subject to permits under §402 of the Federal Water Pollution Control
Act, as amended (86 Stat. 880), or source, special nuclear, or
by-product material as defined by the Atomic Energy Act of 1954, as
amended (68 Stat. 923). 10 .



PART I1 - GENERAL FACILITY CONDITICNS

Authorized Waste. The Pemmittee is autharized to store, treat and

incinerate the following hazardous waste(s) or categories of hazardous
waste in accordance with the conditions ‘specified in this permit:

D001 Lacquer dust as defined in 40 CFR 261.21 as adopted in 10 NCAC 10F
.0029 and described on pages C-2, C-3 and’C-8 of the attachwent.

D001 Filler scrapings as defined in 40 CFR 261.21 as adopted in 10 NCAC
10F .0029 and described on pages C-2, C-3 and C-7 of the attactment.

DOO1l Discarded rags containing ‘filler scraping residue as defined in 40
CFR 261.21 as adopted in 10 NCAC 10F .0029 and described on pages
C-2 and C-3 of the attachment. .

These wastes may be stored in containers, treated in a tank and -
incinerated as specified on page A-3 of the attachment. Hazardous waste
container storage specifications are described ofir pages D-2 through D-5 of
the attachment and Part III of this permit. The treatment tank
specifications are described on pages D-6 through D-7 of the attachment
and Part IV of this permit. The tank must meet all requirements of the
compliance schedules specified in Condition IV.B. before operation can
commenice. Incinerator specifications and limitatims are described on
pages D-10 through D-18 of the attachment and Part V of this permit. The
Permittee qualifies for the incinerator exemption as per 40 CFR 264 .340(b)
as adopted in NCAC 10F .0032, thereby incinerating the above wastes solely
on the basis of ignitability.

Design and Operation of Facility. The Permittee shall maintain and
operate the facility to minimize the possibility of a fire, explosion, or
any unplanned sudden or ncn-sudden regease of hazardous waste constituents
to air, soil or surface water which could threaten human hesalth or the
environment. : ‘

Receipt of Off-Site Wastes. The Permittee is authorized to receive
hazardous wastes Irom other Singer plants only. The Permittee must
immediately return all waste received from any. generator not described on
page D-4 of the attachment. SR

General Waste Analysis.” The Permittee shall follow the procedures -
described in the waste analysis plan as indicated oa pages C-10 through
C-12 and Appendix A of the attachment. Parameters and test methods used
shall be those described on page C-12 of the attachment. Sampling methods
used shall be those described in Appendix A of ‘the attachment. Results of
these analyses shall be maintained as per 40 CFR 264.13 as adopted in 10
NCAC 10F .0032 and as identified in Condition I.D.9.

The Permittee shall verify his waste analysis as part of the quality
assurance program. The quality assurance program will be in accordance

11



with current FPA practices or equivalent methods approved by the Secretary
of the Department of Human Resources or his designee, and at a minimum
ensure that the Permittee maintains proper functional instruments, uses
approved sampling and analytical methods, assures the validity of sampling
and analytical procedures, and performs correct calculations.

Annual Waste Analysis. The Permittee shall analyze all waste streams at a
minlmum Of once per year to ensure compliance with the incinerator
exemption described in Condition I.D.9. and Part V of this pemmit.
Singer's waste stream must exhibit a phrhalate concentration of less than
100 ppm to maintain this exemption. This annual analysis must include, at
a minimum, all the parameters listed on Table C-II on page C-12 of the
attachment. '

Security. The Pemittee shall comply with the searrity provisions of 40

CIR 2b4.14(b) and (c) as adopted in 10 NCAC 10F .0032 and pages F-2 and -
F-3 of the attachment.

General Inspection Requirements. The Pemmittee shall follow the .
inspection schedule as described on pages F-4 through F-7, F-15 through
F-20 and Appendix B of the attachment and shall comply with 40 CFR 264.15
(c) and (d) as adopted in 10 NCAC 10F .0032. '

Personnel Training. The Permittee shall conduct persomnel training in
accordance with 40 CFR 264.16 as adopted in 10 NCAC 10F .0032 and as
described on pages H-1 through H-21 and Appendix B of the attachment.

General Requirements for Ignitable, Reactive, or Incompatible Waste. The
Pemittee shall comply with the requirements of 40 CFR 264.17(a) and (c)
as adopted in 10 NCAC 10F .0032.

Required Equipment. The Permittee shall equip the facility and mske
Treadily available to operating persomnel the necessary equi t to

out the contingency plan, as described on- pages G-28 through G-30 and 1
through G-44 of the attachment. At all times, the equipment requirement
described in 40 CFR 264 .32, as adopted in 10 NCAC 10F .0032 shall be met.

Testing and Maintenance of Equipment. The Permittee shall test and
maintain the equipment specified in the previous permit condition and as
identified on pages F-4 through F-7 and Appendix B of the attachment as
necessary to ensure its proper operation in time of emergency.

. Access to Commmications or Alarm System. . The Permittee shall maintain

access to CPe commmications or alarm system as required by 40 CFR 264.34
as adopted in 10 NCAC 10F .0032. : s

“Contingency Plan.

1.  Implementation of Pldan. The Permittee shall immediately carry out
the provisions of che contingency plan whenever there is a fire,
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explosion, or release of hazardous waste or canstituents which
threatens or could threaten human health or the environment as
required by 40 CFR 264.56 as adopted in 10 NCAC 10F .0032. All or

part of the contingency plan shall be implemented for both major and
minor incidents, T

2. Copies of Plan. The Permittee shall comply with the requirements of
LU CFR 254,53 as adopted in 10 NCAC 10F .0032.

3. Amendments to'Plan. The Permittee shall review and immediately
amend, 1f necessary, the contingency plan, in accordance with 40 CFR
264 .54 as adopted in 10 NCAC 10F .0032. Singer must submit
notification and an amended contingency plan thirty (30) days prior
to Plant #33 closure.

4. Brergency Coordinator. The Permittee shall ooxﬁply with the
requirements of 4U CFR 264.55 as adopted in 10 NCAC 10F .0032, -
concerning the emergency coordinator. @

Manifest System. The Permittee shall comply with the manifest

requirements of 40 CFR 264.71, 264.72, and 264.76 as adopted in 10 NCAC
10F .0032.

Recordkeeping and Reporting.

1. Operating Record. The Permittee shall maintain a written operating
record at the facility in accordance with 40 CFR 264.73(a), (b)(1),
2), 3), &), (5), (6), (7) (off-site only), (8), and (9) as
adopted in 10 NCAC 10F .0032, and as described on pages C-11, F4
through F-7, F-15 through F-20, G-37 tlraugh G-39, H-21, Appendix B
of the attachment and Conditiom I.D.9. of this permit.

2.  Amual Report. The Permittee shall comply with the annual report

Tequirements of 40 CFR 264.75 as adopted in 10 NCAC 10F .0032 and
10 NCAC 10F .0037.

Closwure.

1. Performance Standard. The Permittee shall close the facility in
accordance with the closure plan as described ca pages I-1 through
I-6 of the attachment and as required in 40 CEFR 264.111 as adopted
in 10 NCAC 10F .0032. The Permittee shall also conduct soil
sampling at the drum storage area down to the top of the 'C" horizen.

2. Amendment to Closure Plan. The Permittee shall amend the closure
plan In accordance with 4D CFR 264.112(b) as adopted in 10 NCAC 10F
.0032 vhenever necessary. ,

3. + Notification of Closure. The Permittee shall notify the Secretary
of the Department of Human Resources or his designee at least
forty-five (45) days prior to the date he expects to begin closure.
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4. Time Allowed For Closure. Within 90 days after receiving the final
volure of hazardous waste, the Permittee shall treat or remove from
site all hazardous wasfe in accordance with the schedule specified
in the closure plan. After receiving the final volume of hazardous
waste, the Permittee shall complete closure activities in accordance
with the schedule specified in the closure plan on page I-5 and
Figure I-1 of the attachment.

5. Disposal or Decontamination of Equipment. The Permittee shall
comply with the requirements of 4U CFR Z64.114 as adopted in 10 NCAC
10F .0032. All equipment shall be emptied prior to decontamination.
After steam-cleaning, the rinsate shall be collected and analyzed.
Singer must submit all analysis results,

6. Certification of Closure. The Permittee shall certify that the
Tacility has been closed in accordance with the specifications in -
the closure plan as required by 40 CFR 264.115 as adopted in 10 NCAC
10F .0032. The Pemittee shall also submit a certification from an.
ind=pendent professional engineer verifying that the facility was
closed per the specifications of the closure plan as described on

pages I-1 through I-6 of the attachment and Conditiomns III.I., IV.E.
and V.D.

Cost Estimate for Facility Closure. The Permittee shall comply with the
requirements of 40 CFR 2b64.14Z2 as adopted in 10 NCAC 10F .0032, including
the requirements to adjust and revise the cost estimates, when necessary.

The Permittee's approximate closure cost estimate is described oca page I1-8
of the attachment. : ‘

Financial Assurance for Facility Closure. The Permittee shall demonstrate
continious compliance with 40U CFR 264,143 as adopted in 10 NCAC 10F .0032,
or where applicable with 40 CFR 264.146, 264.149, 264.150, and 264.151 as
adopted in 10 NCAC 10F .0032 by providing documentation of financial
assurance in at least the amount of the cost estimates required by permit
Candition II.Q. and page I-8 of the attachment.

" - The financial mechanism used shall be that instrurent specified on page

I-9 and Appendix E of the attachment. The Permittee my propose using a
different mechanism by submitting a new financial instrument to the '
Secretary of the Departmwent of Human Rescurces or his designee for
spproval. The Permittee must submit this documentation no later than
sixty (60) days prior to the effective date of the proposed change. The
© existing financial mechanism shall remgin in force umtil the change is
appraved.

. . Liability Requirements. The:Permittee shall comply with the requirements
of 40U CFR Z64.147 as adopted in 10 NCAC 10F .0032, including the
requirerents to have and maintain lisbility coverage for sudden and
accidental ocaxrences in’'the amount of at least §1 millicn per ocamrence
with an annual aggregate of at least $§2 million, exclusive of legal

de fense costs.

The financial mechanism used shall be that instrument specified on page
I-11, I-12 and Appendix E of the attachment. The Permittee may propose

1}
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using a different mechanism by swbmitting a new financial instrument to
the Secretary of the Department of Human Resources or his designee for
approval. The Permittee must sibmit this documentation no later than :
sixty (60) days prior to the effective date of the proposed change. The
existing financial mechanism shall remain in force until the change is
approved.

Incapacity of Owners or Operators, Guarantors, or Financial Institutions.

The Permittee shallcomply with 40 CFR 264.148 as adopted in 10 NCAC 10F -
.0032 whenever necessary.

Cost Estimate for Campletion of Correction Action.

1. The Pemittee shall prepare a cost estimate for the completion of
any corrective action required under this permit for solid waste
managerent units in order to provide financial assurance for -
completion of corrective action as required under 40 CFR .
264.101(b). Such cost estimate will be based upon the cost of
operation, inspection, monitoring, and maintenance of the corrective
action system to meet the requirements of 40 CFR 264.101 and this
permit.

2. The Pemittee shall submit a cost estimate for any acdditional
corrective action for prior or coatimuing releases on the date

specified by the Secretary of the Department of Human Resources or -
his designee.

Financial Assurance for Corrective Action.

1. The Permittee shall demonstrate contimucus compliance with 40 CFR
264 .101 by providing documentation of financial assurance using a
mechanism specified in 40 CFR 264.151 in at least the amount of the
cost estimate required under Condition II.U. The words "'completion
of corrective action'! shall be substituted for 'closure and/or
post-closure' as appropriate in the financial mechanism.

2. The Permittee shall submit financial assurance for letiom of
corrective action as required under 40 CFR 264,101 no later than
thirty (30) days prior to begimning full operation of the approved
corrective action.

Special Conditions.

1. When a discrepancy exists between the wording of an item in the
Application and this permit, the permit requirements tske precedence
over the Application. _

2. 1 Where a discrepancy exists between the RCRA Facility Assessment
(RFA) report (attached as part of this Permit) and this permit as to
the future requirements to be taken at the facility, the permit
requirements teske precedence over the requirements reflected in the
Teport.
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PART III - STORAGE IN CONTAIMERS

The container storage area is lolated outdoors as shom on Figure
F-1011-11-S-006 of the attachment. The dimensims of the storage area are
approximately 40' x 35'. A fence forms the northern baundary, while recessed
landscape timbers form the eastern and western boundaries,

All drums containing waste materials shall be stored oo pallets. Pallets may
be stacked two (2) high; however, no more than four (4) drums may be stored
any one pallet. Typical aisle spacing shall be per Drawing No.
'F-1011-11-S-007 of the attachment, but in no case less than three (3) feet.

Only solid wastes may be stored in this area. Maxdimm inventory of this area
shall be 500 drums. The hazardous wastes that may be stored in this area
include D001 (lacquer dust), DOO1 (filler scrapings), and DOOl (discarded
rags) as described in Cenditiomm IT.A. of this permit. At time of closure,
soil sampling of the storage area shall be conducted as specified on pages
I-4a and I-4b of the attachment and Conditic III.I. of this permit.

A. Condition of Containers. If a container holding hazardous waste is not in
’ good condition (e.g., severe rusting, apparent structural defects) or if
it begins to leak, the Permittee shall transfer the hazardous waste from
such container to a container that is in good condition or manage the
waste in some other way that complies with the requirements of this pemmit.

B. Compatibility of Waste with Containers. The Permittee shall camply with

G0 CIFR 264,177 as adopted in IU NCAC IOF .0032 and ensure that the ability
of the container to contain the waste is not impaired.

C. Management of Containers. The Permittee shall manage containers in
accordance with 40 CFR 264.173 as adopted in 10 NCAC 10F .0032 and as
described on pages D-2 through D-5 of the attachment. The Permittee shall
also comply with 40 CFR 264.175(c)(2) as adopted in 10 NCAC 10F .0032.
All hazardous waste storage containers shall be on pallets to prevent

contact from any acamulated liquid. No more than farr (4) drums shall be
stored on any pallet.

D. Inspections. The Permittee shall inspect container storage areas in
accordance with 40 CFR 264.174 as adopted in 10 NCAC 10F .0032 and as
described on pages F-5, F-18 and Appendix B of the attachment.

E. Aisle Space. At a minimm, the Permittee shall maintain aisle space as
requlreg By 40 CFR 264.35 as adopted in 0 NCAC 10F .0032. Minimm aisle
space for the container storage area shall be three (3) feet.

F. Special Requirements for Ignitsble or Reactive Waste.: The Permittee shall
. not Iocate containers holding ignitable or reactive waste within 15 meters
(50 feet) of the facility's property line.

G. Special Requirements for Incampdtible Waste.

1. The Permittee shall not place incompatible wastes in the same
container.
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2. The Permittee shall not place hazardous waste in an unwashed
container that previously held an incompatible waste or material.

3. The Permittee shall not store a container of hazardous waste that is
incompatible with any waste or material stored nearby in other
containers, piles, open tanks or surface impoundments unless the
container is separated from the other materials by a dike, bemm,
wall, or other device. -

Receipt of Containérs. The Permittee shall receive the shipment of
drummped waste material as described on page D-3 of the attachment;

however, a minimm of 10% of the drums shall be fingerprinted as described
on page "D-3 of the attachment . “Any unacceptable wastes discovered during
this inspection shall be immediately returned to the generator.

Closure. The Permittee shall follow the closure plan as described o
pages [-2 through I-13 of the attachment and shall comply with 40 CFR~
264.178 as adopted in 10 NCAC 10F .0032. At a minimum, soil sampling at
time of closure shall include semples taken down to the top of the 'C"
horizon. Singer must swbmit a certification from an independent
professional engineer verifying that closure was oompleted to the
specifications of this Conditica of the permit.
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PART IV - TREATMENT IN TANKS

The Singer facility shall use onk portable treatment tank for mixing waste to
be loaded into the incinerator. This tank shall be located inside the
incinerator building on the impermeable, diked concrete floor.

The tank shall be an approximately 4' x 6' x 4' deep, V-shaped metal hopper
attached to a 2' wide ""live-bottom' rubber belt comveyor. The tank shall be
used to mix DOOl (lacquer dust), DOOl (filler scrapings), DOOLl (discarded
rags), and damp sawdust. After mixing is completed, the waste shall leave the
tank, via the conveyor belt, to be lcaded into the incinerator.

Since the tank shall never contain free liquids and is situated in a building
with an impermeable flcor, this facility is exempted from the requirements of
40 CFR 264.193 as adopted in 10 NCAC 10F .0032. '

A. Design of Tanks. The Permittee shall maintain all tanks in accordance
with pages D-b and D-7 of the attachment and the approved information to
be swmitted after che effective date of the permit. This information
includes preliminary design drawings of the tank and conveyor belt,
as-builct blueprints of the tank and conveyor belt, an assessment of the
tank's integrity, a certification from an independent professional
engineer that the tank and belt assembly were constructed per the approved
plans and documentation that the management of the tank system has been
added to the employee training program.

B. Reporting Requirements. Within thirty (30) days after the effective date
of this permit, Singer must swbmit preliminary design drawings of the tank
and other relevant information concerning the tank and its installation.
Within ninety (90) days after approval of the tank system design, Singer
must complete construction and installation of the tank and conveyor belt
assembly. Progress reports on the tank canstruction must be submitted
every month during this 90-day period. Within thirty (30) days prior to
placing hazardous waste in the treatment tank, Singer must sibmit as-built
blueprints of the tank and conveyor belt asseably with an independent
professional engineer certificaticn that the unit was built to meet or
exceed the minimm design specifications as described on pages D-6 and D-7
of the attachment and as shown on the approved design drawings submitted
in accordarnce with Condition IV.A. Within thirty (30) days prior to
placing hazardous waste in the tank, Singer must sibmit docmentation that
thakemployees' training program includes the use and management of the
tank,

C. General Operating Requirements.

1. The Permittee shall camply with 40 CFR 264.192(a) as adopted in 10
NCAC 10F .0032. A written assessment of the tank's structural
integrity must be submitted thirty (30) days prior to placing

/

+ hazardous waste in the tank.

2. The Permittee shall comply with 40 CFR 264.192(b) as adopted in 10
NCAC 10F .0032. An independent, qualified, registered professional
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D.

E.

F.

engineer must inspect and certify the integrity of the tank and
submit this certification thirty (30) days prior to placing
hazardous waste in thé- tank.

3. The Pemittee shall comply with 40 CFR 264.192(e) as adopted in 10
NCAC 10F .0032. The comveyor belt assembly must be supported and
protected against physical damage and excessive stress.

4. The Permittee shall camply with 40 CFR 264.192 (g) as adopted in 10
NCAC 10F .0032. The Permittee shall obtain and keep on file at the
facility the written statements by those persons required to certify
the design and installation of the tank system.

5. The Permittee shall comply with 40 CFR 264.194 as adopted in 10 NCAC
10F .0032 and as described on pages D-6 and D-7 of the attachment.

6. The Permittee must completely empty the tank before washing the tank
out as described on page D-7 of the attachwent.

Inspectims. The Permittee shall camply with inspection- requirements set
Iorthin 40U CER 264.195 (b)(1) and (3), and (d) as adopted in 10 NCAC 10F
.0032 and as described on pages F-5, F-17 and Appendix B of the attachment.

Closure. The Pemittee shall follow the closure plan as described on
pages 1-2 through I-5 of the attachment and shall comply with 40 CFR
264,197 as adopted in 10 NCAC 10F .0032. The tank shall be empty before
decontamination. Both the tank and the corveyor belt assembly shall be
steam-cleaned and the rinsate collected for analysis. Singer must submit
the results of the analyses with a certification from an independent

professional engineer verifying the closure plan was followed per this
Condition of the permit.

Special Requirements for Ignitable or Reactive Wastes.

1. The Permittee shall comply with 40 CFR 264.198(a) as adopted in 10
NCAC 10F .0032. ,

2. The Pemittee shall comply with the requirements of 40 CFR -
264.198(b) as adopted in 10 NCAC 10F .0032.

Special Requireumﬁs for Incompatible Wastes.

1.  The Permittee shall not place incompatible wastes in the same tank.

2. The Pemittee shall not place hazardous waste in an unwashed tank
which previously held an incompatible waste or material.
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PART V - INCINERATION

This facility qualifies for the automatic exemption allowed under 40 CFR

264 .340(b) as adopted in NCAC 10F .0032 and may incinerate the wastes DOOL
(lacquer dust), DOO1l (filler scrapings), and D00l (discarded rags), which are
listed solely because of ignitability. This exemption is documented in the

facility's adninistrative record and on page D-10 and Appendix A of t
attachment. ) -

A.

The Pemittee shall operate and maintain the incinerator as described on
pages D-10 thrcugh D-18 of the attachment.

The Pemittee shall inspect the incinerator and supporting structures and
equipment as per 40 CFR 264 .347(b) and Condition II.G. of this permit.

The Permittee shall adhere to the waste analysis plan as per 40 CFR
264.341 and Condition II.D. of this permit.

The Pemmittee shall adhere to the closure plan conditions as per 40 CFR
264 .351 and Conditien II.P. of this permit. The incinerator and concrete
pad must be steam-cleaned and the rinsate collected for analysis after
decontamination. Singer must sibmit the results of the analyses with a
certification from an independent professional engineer verifying the
closure plan was completed per this Conditiom of the permit.
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PART VI - SQID WASTE MANAGEMENT UNITS

A. Applicability. "

The Conditions of this Part apply to:

1.
2.

The solid waste management units identified in Appendix A.

Any additional solid waste management units or releases of hazardous
waste or hazardous constituents other than those identified in "
Appendix A, discovered during the course of groundwater monitoring,

field investigations, envircnmental audits, or other means.

B. RCRA Facility Assessment (RFA).

1.

The Pemnittee shall notify the Secretary of the Department of Human
Resources or his designee of any additional solid waste management
unit(s) or releases of hazardous constituents or hazardous waste not
identified in Appendix A, discovered during the course of
groundwater monitoring, field investigations,- environmental audits
or other means within fifteen (15) days of discovery.

The Permittee shall prepare a RCRA Facility Assessment (RFA) plan
and a proposed schedule of implementation and completion for any
additional solid waste management unit(s) or release(s) which are
discovered subsequent to the issuance of this permit. The plan
shall include methods and specific actions as necessary to determine
vhether a prior or continuing release of hazardous waste or
hazardous constituents has occurred at each solid waste management

unit. The plan must also include, at a minimm, -the following
information for each unit:

a) Location of unit(s) on a topographic map of appropriate scale
such as required under §270.14(b) (19).

b) Designation of type and fimction of unit(s).

c)  General dimensions, capacities and structural descriptioa of
unit(s) (supply any available plans/drawings).

d) Dates that the unit(s) was operated.

e) Specification of all wastes that have been managed at/in the
unit(s). . :

£ ~All available information pertaining to any release of
hazardous waste or hazardous constituents from such unit(s)

- (to include groundwater data, soil analyses, and/or surface
water data).

2 Results of sampling and analysis of groundwater, landsurface
and subsurface strata, surface water or air requested by the
Secretary of the Department of Human Resources or his
designee.

C. RCRA Facility Inmvestigation (RFI).

1.

The Permittee shall prepare a RCRA Facility Investigation (RFI) Plan
for those units identified in Appendix A as needing an RFI, which
includes schedules of implementation and completion of specific
actions necessary to determine the nature and extent of releases and
the potential pathways of contaminant releases to the air, land,
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surface water, and groundwater. The Permittee must provide
sufficient justification and/or documentation that a release is not
prcbable if a media/pathway associated with a unit (groundwater,
surface water, soil or air) is not included in the RFI plan. Such
deletims of a media or pathway from the RFI are subject to the
approval of the Secretary of the Department of Human Resources or
his designee.

The Permittee shall prepare a RCRA Facility Investigation (RFI) Plan
for those units identified under Cendition VI.B. vwhich includes
schedules of implementation and completion of specific actions
necessary to determine the nature and extent of releases indicated
by the assessment, and the potential pathways of contaminant
releases to the air, land, surface water, and groundwater. The
Pemittee must provide sufficient justification and/or doamentation
that a release is not probable if a unit identified under Cendition
VI.B. or a media/pathway associated with such unit (groundwater,
surface water, soil or air) is not included in the RFI plan. Such
deletions of a unit, media or pathway from the RFI are subject to
approval of the Secretary of the Department of Human Rescurces or
his designee.

The RFI Plan shall meet the requirements of Appendix B at a .
minimun. The RFL shall be conducted in accordance with the approved
RFI Plan and Appendix B. The Permittee shall provide written
sufficient justificatim for any omissims or deviaticas from the
ninimm requirements of Appendix B. Such omissions or deviations
are swbject to the approval of the Secretary of the Department of
Human Resources or his designee. The scope of the RFI plan shall

include all investigaticns necessary to ensure compliance with
§264.101(c).

D. Interim Measures.

1.

The Pemmittee may conduct interim measures to contain, remve or
treat contamination resulting from the release of hazardcus
constituents from a solid waste management unit in order to protect
public health and the envirament upon approval by the Secretary of
the Department of Human Resources or his designee. Such interim
measures my be condiucted concurrently with investigations required
under the tems of this permit.

The Permittee shall notify the Secretary of the Departwent of Human
Resources or his designee of any~proposed interim/corrective
measures at least thirty (30) days prior to implementation. The
notice shall include a description and schedule of implementation of
any proposed interim measures.

The Permittee shall.give notice to the Secretary of the Department
of Human Resources or his designee as soom as possible of any
plamed changes, reduction or additions to the interim measures.

Final approval of interim weasures as corrective action required
under §2£4.101 shall be in accordance with 40 CFR 270.41 and
Condition VI.E.2. as a permit modification.
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E. Corrective Action.

1.

Corrective action must be instituted by the Pemittee under an
approved plan as necessary to protect public health and the
environment for all releases of hazardous waste or hazardous
constituents from any solid waste management unit at the facility,
régardless of the time at which waste was placed in such unit or

whether such wnit was originally intended for management of solid
waste. '

The Secretary of the Department of Human Resources or his designee
shall review the final RFI.report required under Condition VI.F. and
notify the Pemittee of the need for further investigative actions
and/or the need for a oorrection action study and/or plan to meet
the requirements of §264.101.

Upon determination by the Secretary of the Department of Human
Resources or his designee that a corrective action study and/or plan
is needed, the permit shall be modified pursuant to. 40 CFR 270.41 to
address such requirements. The modification shall identify the
solid waste management wunit(s) and associated releases requirirg
corrective action plans and/or studies; specify requirements for
‘development, sibmission and implementation of such plans/studies;
specify requirerents for financial assurances for completion of
corrective action as required under 40 CFR 264.101(b); and include
other HSWA requirements as appropriate.

The Permittee must implement corrective actions beyond the facility
boundary, where necessary to protect human health and the '
envirocament, unless the Permittee demcastrates to the satisfactica
of the Secretary of the Department of Human Resources or his
designee that, despite the Permittee's best efforts, the Permittee
was unable to dbtain the necessary permission to undertake such
actions. The Permittee is not relieved of all respmsibility to
clean up a release that has migrated beyond the facility boundary
where off-site access is denied. On-site measures to address such
releases will be determined on a case-by-case basis. Assurances of
financial respansibility for completicn of such off-site corrective
action will be required. :

F. Reporting Requirements.

1.

RFA Reporti ‘

The Pemnittee shall submit a RCRA Facility Assessment Report of the
results of the RFA required under Conditioa VI.B. in accordance with
the schedule(s) under Condition VI.G. The RFA Report must include
at a minimm the informatioc listed under Conditioa VI.B.2. and
other appropriate information necessary to detemine the need for a
RF1 under Condition VI.C.2.

RF1 Report

The Pemittee shall submit a Draft and Final RCRA Facility
Investigation Report. The RFI Reports shall be sibmitted in
accordance with the schedule(s) under Condition VI.G.5.
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The RFI Report shall include an analysis and summary of all required
investigations of solid waste management units and their results.
The summary shall include a report on the type and extent of
contamination at the facility, including sources and migration
pathways, and a description of actual or potential receptors. The
report shall also describe the extent of contamination
(qualitative/quantitative) in relation to backgraund levels
indicative for the area. The cbjective of this task shall be to
ensure that the investigation data are sufficient in quality (e.g.,
quality assurance procedures have been followed) and quantity to
describe the nature and extent of contamination, potential threat to
human health and/or the environment, and to support a Corrective
Action Study and/or Plan, if necessary.

Interim Measure Report

Upon completion of Interim Measures conducted under Condition VI.D.,
the Permittee shall sibmit a report to this office that contains:

a) A description of measure(s) implemented; -
b) Summaries of results;

c) Summaries of all problems encountered;

d) Summaries of accamplishments and/or effectiveness of interim
reasure; and

e) Copies of all relevant laboratory/monitoring data, etc. in
accordance with Cendition I.D.9.

Progress Reports

a) RFA/RFI Progress Reports

If the time required to conduct the RFI or RFA is greater than

80 days, the Permittee shall provide this office with quarterly
progress reports (90 day intervals) beginning ninety (90) days

from implementation of the approved plan containing:

(1) A description of the portion of the RFA/RFI compléted;
(2) Summaries of findings; .. .

(3) Summaries of all deviations from the approved RFA/RFL
during the reporting period; g

(4) Summaries of all problems or potential problems
encontered during the reporting period;

(5) Projected work for the next reporting period; and
(6) Copies of daily reports, inspectiom reports,
laboratory/monitoring data, etc.
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b) Interim Measures Progress Reports

1f the time required- for completion of an Interim Measure is
greater than 180 days, the Permittee shall provide this office
with quarterly progress reports (90 day intervals) beginning
ninety (90) days after initiation of the Interim Measure(s).
Such reports shall include:

(1) A descriptiom of the portica of the Interim Measure
comp leted;

(2) Sumsaries of all deviations from the Interim Measure Plan
during the reporting period;

(3) Summaries of all problems or potential problems
encauntered diring the reporting period; '

(4) Projected work for the next reportirig period; and
(5) Copies of laboratory/mmitoring data. -

5. Imminent Hazard Reports

a) The Permittee shall report any imminent or existing hazard to
public health or the envirocment from any release of hazardous
waste or hazardous constituents from a solid waste management
unit to the Secretary of the Department of Human Rescurces or
his designee. Any such information shall be reported orally
within twenty-four (24) hoxrs from such time the Permittee
becomes aware of the circumstances. This report shall include
the information specified under Condition I.D.14.

b) A written report shall also be provided to the Secretary of
the Department of Human Rescurces or his designee within fifteen
(15) days of the time the Permittee becomes aware of the
circumstances. The written report shall contain the informatiem
specified under Condition I.D.14; a description of the release
and its cause; the period of the release; vhether the release has
been stopped; and if not, the anticipated time it is expected to
coatinue; and steps taken or planned to reduce, eliminate, and
prevent rearxrence of the release.

6.  All reports must be signed and certified in accordance with
40 CFR 270.11.

7. Three (3) copies of all reports/plans shall be provided by the
Permittee to this office at the following address:

‘M. Jerome H. Rhodes, Head

Hazardous Waste Branch

306 North Wilmington Street, Room 213
Post Office Box 2091

Raleigh, North Carolina 27602-2091
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Schedules of Compliance.

1.

The Permittee shall submit the RFA Plan(s) for solid waste
management units or releases discovered after the effective date of
this pemit required under Condition VI.B.2. to the Secretary of the
Lepartment of Human Resources or his designee within sixty (60) days
of the notification required under Condition VI.B.1.

The Permittee shall submit the RFA Report required under Cendition

VI.F.l. within thirty (30) days of completion of the approved RFA
Plan.

The Pemittee shall submit the RFI Plan required by Condition
VI.C.1l. and the associated doccumentation to the Secretary of the
Department of Human Resources or his designee within 120 days of the
effective date of this permit. '

The Pemittee shall submit the RFI Plan(s) required under Condition
VI.C.2. for solid waste management units or releases discovered
after the effective date of this permit within ninety (90) days of
swbmission of the RFA report required under Condition VI.F.

The Pemittee shall submit the Draft RFI Report required under
Candition VI.F. to FPA for review ninety (90) days after campletion
of the RFI. The Final RFI Report shall be submitted to this office

within thirty (30) days of receipt of comments from this office and
EPA on the Draft RFI Report.

All plans and schedules shall be siwbject to approval by the
Secretary of the Department of Human Resources or his designee prior
to implementation. The Permittee shall revise all submittals and
schedules as specified by the Secretary of the Department of Human
Resources or his designee. Upon approval the Permittee shall
implement all plans and schedules as written.

The results of all plans and reports shall be sibmitted in
accordance with the approved schedule. Exteasions of the due date

for swmittals may be granted by the Secretary of the Department of
Human Resources or his designee based on the Pemittee's

demonstration.that sufficient justification for the extension exists.

If the Permittee at any time determines that the RFA or RFI plans
required under Conditions VI.B. ar VI.C. no lenger satisfy the
requirements of §264.101 or this permit for prior or continuing
releases of hazardous waste or hazardous comstituents from solid

~ waste management units; he must submit an amended plan(s) to the

Secretary of the Department of Human Rescurces or his designee
within ninety (90) days of such detemination.
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PART VII - WASTE MINIMLZATION
The following condition is pursudnt to 40 CFR 264.73(b) (9)
WASTE MINIMIZATION CERTIFICATION

The Pemnittee shall be required to certify, no less often than annually, that
he has a program in place to redice the volume and toxicity of hazardous waste
that he generates to the degree determined by the Permittee to be economlcally
practicable and the proposed method of treatmenty: storage or dlsposal is that -
practicable method currently available to the Pemittee which minimizes the
present and future threat to human health and the envirmment.
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Part VIII - LAMD DISPOSAL RESTRICTIONS

40 CFR Part 268 identifies hazardous wastes that are restricted from land
disposal and defines those limited circumstances under which an otherwise
prchibited waste may continue to be placed on or in a land treatwment, storage -
or disposal unit. The Permittee shall maintain compliance with the
requirements’ of this Part. Where the Permittee has applied for an extension,
waiver or variance under this Part the Permittee shall camply with all
restrictions on land disposal under this Part once the effective date for the
waste has been reached pending final approval of such application.
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I. Units Requiring a RCRA Facility Investigation (RFI)
Old Landfill (SWMU No. 1)
Abandoned Drums by Lower Creek (SWMU No. 2) .
Glue Wash Evaporation Pond {SWMU No. 3)
Hazardo;s Waste §99rage Area (SWMU No. 6)

Spill at Oil Tank, Lumber Yard Bldg. (SWMU No. 9)

II. Units Requiring No Further Action -
Water Wash Storage Tank (SWMU No. 5)
Floor Area, Lumber Yard Building (SWMU No. 8)

Waste Satellite Storage Area (SWMU No. 7)

III. Units Whose Releases would be covered by the State Permit

Incinerator (SWMU No. 4)

IV. Copy of the RCRA Facility Assessment

(attached for information purposes)



RCRA FACILITY INVESTIGATICN (REI) PLANS

I. RFI WORKPLAN REQUIREMENTS -
N

The Permittee shall prepare a RCRA Facility Investigation (REI) workplan

that meets the requirements of Part II of this document. This Attachment

is provided as guidance for the development of the RFI workplan.

.

A. Project Management Plan

The Permittee shill prepare a Project Management Plan which will inclide

a discussion of the technical approach, schedules, ard perscanel. The Projec:z
Manzgement Plan will also include a description of qualifications of perscnnel
performing or directing the RFI, including contractor personnel. This

plan shall also docunent the cverall management apprcach to the RCRA Facility

Investigation. i

B. Sampling ard Analvsis Plan

The Permittee shall prepare a plan to deccument all monitering procedures:
sampling, field measures ard sample analysis performed during the .
investigation to characterize the environmental setting, source, amd releases
of hazardous constituents, so as to ensure that all information ard data aze
valid and properly documented.

1. Semoling/Field Measurements

The sarpling section of the Sampling ard Analysis Plan shall be in
accordance with Characterization of Hazaruous Waste Sites A Methcds Manuel:
Volume IJ. Available Sampling M2thcads, EPA-500/4-83-040, ad at a

minimum discuss: '

a. Selecting appropriate sampling locations, depths, etc.;
b. Obtaining all necessary ancillary data;
Ce. -Detérmining coditions uder which sampling should be comducted;

e. Detemmining which media are to be sampled (e.g., grourdwater,
air, soil, sediment, etc.);

£. Detemmining which parameters are to be measured ard where;
g.. Selecting the frequency of sampling amd length of sampling periad;

h. Selecting the types of samples (e.g., canposites vs. grabs) amd
number of samples to be collected.

i. Documenting field sampling operations ard procedures, including;

' i) Documentation of procedures for preparation of reagents or supplie:
which becane an integral part of the sample (e.g., filters,

preservatives, ard absorbing reagents);
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ii) Prccedures and forms for recording the exact location ard
specific considerations asscciated with sample acgquisition;

s v - ..‘ - .
11i) Documentation of specific sample preservation methad;
iv) cCalibracion of field instruments;

v) Submission of field-biased blanks, where appropriate;

vi) Fotential interferences present at the facility;

(%

vii) Construction materials ard techniques, associatel with menitoring
wells ard piezameters;

viii) Field equipment listing ad sempling ocontainers;
ix) Sampling oxder; ard
x) Decontamination procedures.

J. Selecting apopropriate sample containers;

K. Sampling preservation; amd

i. Chain-of—custddy, including:

i) Starda-dized field tracking reporting forms to establish sample
custady in the field prior to shipmeat;axd.

ii) Pre-prepared sample labels containing all information necessary
for effective sample tracking.

2. Sambple Analysis

Sample Analysis shall be conducted in accordance with SW-846:
"Test Methads for Evaluating Solid Waste — Physical/Chemical Methcads”

The sample analysis section of the Sampling amd Analysis Plan shall
specify the following:

a. Chain-of-custady procedures, including:

3
-

i) Identification of a responsible party to act as sampling
custcdian at the laboratory facility authorized to sign for
incaming field samples;, obtain documents of shipment, and
verify the data entered onto the sample custaly records;

ii) Provision for a laboratory sample clstcady log cbﬁsisting of
serially numbered stardary lab-tracking report sheets; and

iii) Specifica'ltion of laboratory sample custady procedures for
sample handling, storage, and dispersement for analysis.
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Sample storage;

Cc. Sample preparation methads;
d. Analytical procedures, including:
i) Scope ard application of the procedure;
ii) sample matxix; ; -
iii) rotential interferences;
iv) P:ec.ision ard a'c:'y:aci( of the methadology; ad
v) Methad detection limits.

Calibration proceduzes ard frequency;

f. Data reduction, validation ard repo;}:ing;
g. Internal quality cont>ol checks, laboratory performance and
systems audits amd frequency, incluiing:
i) Methad blank(s);
ii) Iaboratory control sample(s);
iii) cCalibration check samples(s);
iv) Replicate sample(s);
v) Matrix-spiked sample(s);
vi) Control charts;
vii) Sur:og'ate samples;
viii) Zero ard span gases; ard
ix) Reagent quality control checks.

h. Preventive maintenance procedures ard schedules;
i.-

3.

Corrective action (for laboratory problems); amd

Turnarourd time.

C. Data Management Plan

' . .
The Permittee shall develop ard initiate a Data Management Plan to document
and track investigation data ard results. This plan shall identify ard
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sec up Jata documentation materials ard procedures, project file require- -
ments, amd project-related progress reporting procsdures amd documencs.
The plan shall also provide the format to be usad to present the raw
dacta ad conclusions of the investigation.
1. -Data Recod
The data recoxd shall include the following: -

a. Unique sample or field measurement ccade;

b. Sampling or field measurement location ard sample or measurement
type;

c. Sampling or field measurement raw data; -
d. Laboratcry analysis ID number;

e. Property cr camponent measurad; ard

f. Result of analysis (e.g. concentration).

2. Tabular Displavs

The following data shall be preseanted in tabula; displays:

a. Unsorted (raw) data;

b. Results for each medium, or for each constituent monitored;
c. Data reduction for statistical analysis, as appropriate;

d. Sorting of data by potential stratification factors (e. g.,
location, soil layer, topography); ard

e. Summary data

3. Graphical Displays

“The following data shall be preseated in graphical formats (e. g.,
bar graphs, line graphs, area or plan maps, isopleth plots,
cross-sectional plots or transects, three dimensional graphs, etc.):

a. Display sampling location amd sampling: grid:

b. Irdicate bourdaries of samplmg area, arrl area where more data
are required;

' c. Display geographical extent of contamination;
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d. Illuscrate changes in ccncentration in relation to distances f-em
the sousce, time, cepth or other parameters; ard

e. Indicate featurés affecting intramedia transpert ard show potential )
receptors.

II. RCRA Facilitv Investigation (RFI) Regquirements

RCRA Facilitv Investication: ' -

The Permittee shall conduct those investigations necessary to: characterize

the facility (Envirommental Setting); ‘define the source (Source Characterization);
define the degree axd extent of: zelease of hazardous constituents (Contaminacion
Claracterization); ard identify actual or potential receptors.

The investigations should result in data of adeguate_.technicz2l content ard
quality to support the development ard evaluation of the corrective action

plan if necessary. The information contained in a RCRA Paxt B permit application
arnd/or RCRA Section 3019 Exposure Information Report may be referenced as
acopropriate. .

All sampling ard analyses shall be conducted in accordance with the Sampling
arc Analysis Plan. All sampling locations shall be dccument=d in a log axc
identified on a detailed site map.

A. Envirommental Settimg

The Permittee shall collect information to supplement ard/or verify Part B
information on the ervirommental setting at the facility. The Permittee
shall characterize the following as they relate to identified sources,
pathways ard areas of releases of hazardous constituents fram Solid

Waste Management Units.

1. Bydrogeology

The Permittee shall corduct a program to evaluate hydrcogeologic corditior
at the facility. This program shall provide ‘the following information:

a. A description of the regional amd facility specific geologic and
hydrogeolocgic characteristics affecting grourd-water flow beneath
the fac_i.lity, includding: '

i) Regional ard facility specific stratigr:aphy: description of
strata including strike ard dip, identification of stratigraphic
contacts:

/ii) Structural geology: description of local ard regional structura
features (e. g., folding, faulting, tilting, jointing, etc.)};
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£.

111) Depositional history;

iv) Regional ard facility specific groumd—~ater flcw patteras; amd
LIS
v) Identification ad characterization of areas ard amounts of
recharge ard discharge.

An analysis of any topographic features that might influence the
groud water flow system. -

Based on field data, tests, ard cores, a representative armd accurate
classification ard description of the hydrogeologic units which mav
be part of the migration pathways at the facility (i. e., the
aquifers ard any intervening sacurated ard unsaturaced unics),
including:

1) Hydraulic corductivity and porosity (total amd effective);

ii) Lithology, .grain size, sorting, degree of cementation;

1ii) 2n interpretation of hydraulic 1nte*connect10ns betwean satu"at”‘

zcnes; ad

iv) The attenuation capacity amd mechanisms of the natural earth

materials (e. g., ion exchange capacity, oz:gam.c carbon content,
mineral content etc.).

Bzsad on data cbtained frcm grourdwater monitoring wells amd
piezametaers installed upgradient and downgradient of the potential
contaminant source, a repreceqtatlve description of water level
or fluid pressure monitoring including:

i) water-level ccatour and/or potenticmetric maps;

ii) Bydrologic crouss sections showing vertical gradients;

iii) The flow system, including the vertical amd horizontal

camponents of flow; amd

iv) Ar;y temporal changes in hydraulic gradients, for example, due to
tidal or seasonal influences.

A descvlpnon of manmade influences that may affect the hydrology
of the sn:e, identifying:

i} Local wate*‘-supply ard productlon wells with an approximate
-schedule of pumping; ard

ii) Manmade hydraulic structures (pipeliﬁ'es, french drains,
ditches, etc.).
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2. Soils

The Permittee shall torduct a program to characterize the soil ard rock
units above the water table in the vicinity of. contaminant release(s).

Such characterization may include, but not be limited to, the following
t/pes of information as appropriate:

a. Surface soil distribution;

b. Soil profile, including ASTM clasmflcatlo-x of soils;-
c. Transects of soil stratigraphy:

d. Hydraulic corductivity (saturated ard unsaturated);

e. Relative'permeability;

f. Bulk density;
g. Porosity;

h. Soil sorptive capacity;

i. Cation exchange capacity (CeC);

j. Soil organic content;

k. Soil pH: -
1. Pparticle size distribution; '

m. Depth of water table;

n. Moisture content;

O. Effect of stratification on unsaturated flow;

p. Infiltration;

q. Evapotranspiration;

r. Storage capacity;

s. Vertical flow rate; ard

t. Mineral content.

s

3. Surface Water and Sediment

The Permittee shall corduct a program to characterize the surface
water badies in the vicinity of the facility. Such characterization
may include, but not be limited to, the following act1v1t1es ard
information:

Desc*lptlon of the temporal ard permanent surface water badies
including:

i) For lakes ard estuaries: location, elevation, surface area,
inflow, outflow, depth, temperature stratification, and volume;

ii) For impourdments: location, elevation, surface area, depth,
: volume, freeboard, amd construction amd purpose;

iii) FPor streams, ditches, ard channels: location, elevation, flow,
velocity, depth, width, seasonal fluctuations, floading
terdencies (i. e., 100 year event), discharge point(s), ard
general contents.

iv) Drainage patterns; ard

v) Evapotranspiration.
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seadiments.

ription of the chemistry of the natural surface water ard
This includes determining the pH, total dissolved

total suspended solids, biological oxygen demard,

alkalinity, corductivity, dlssolved oxygen profiles, nutrients

NO "/N02 ro~3), chemical oxygen demard , total organic

carbon, soec.lrlc contaminant conceatTations, etc.

b. Desc
solids,
(NH3

c.
i)
ii)

iii)
4. Air

The Permittee shall provide information characterizing
in the vicinity of the facility.

Dascription of sediment characteristics including:

Deposition area;
Thickness profile; amd

Physical ard chemical parameters (e. g., grain
organic carbcn content, ion exchange capacity,

size, density,
pH, etc.)

the climate

Such information may include, but

not be limited to:

de

i)

vi)
vii)

viii)

b.

i)
ii)
iii)

iv)

A description of the-'followirg parafneters:

Annual ard monthly rainfall averages;
Monthly temperature averages and extremes;
Wimd speed ard direction;

Relative humidity/dew point;

. Atmospheric pressure;

Evaporation dataj;
Development of inversions; ard
Climate extremes that have been know.to occur in the vicinity

of the facility, including frequency of occurzence.
(1. e. Hur"lcanes)

A desc'-xptlon of topographic amd manmade features which affect air flow
ard

emnission patterns, mcluimg.

- .

R:dg&_s, hills or npunt:am areas;
Canyons or wvalleys; e
Surface ywater badies (e. g. rivers, lakes, bays, etc.);

Buildings.
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Source Characterization

For those sources fram phich releases of hazardous constituents have
been detected the Permittee shall collect analytic data to campletely
characterize the wastes ard the areas where wastes have been placed, to
the degree that is possible without udue safety risks, including:
type, quantity; physical form; disposition (contairmment or nature of
deposits); amd facility characteristics affecting release (e. g.,
facility security, ard engineering barrtiers).  This shall include
quantification of the following specific characteristics, at each
source area:

1. Unit/Disposal Area Characteristics:

a. [ocation of unit/disposal area;

b. Type of unit/disposal area;

c. Design features;

Operating practices (past ard preseat)

e. Periad of operation;

f. 2ge of unit/disposal area;

g. General physical corditions; amd

h. Methad used to close the unxt/dlscosal area.

Characteristics:

a. Type of wastes placed in the unit;

i) Bazardous classification (e. g., flammzble, reactive,
corrosive, oxidizing or rzlucmg agent) ;
ii) Quantity; anmd

iii) Chemical composition.
b. Pphysical and chemical characteristics such as;

i) Pphysical form (solid., liquid, gas);

_ii) ©rhysical description (e. g., powder, oily slulge);
iii) Temperature;
iv) pﬁ:

v) Génefal chemical class (e. g., acid, base, solvent);

vi) Molecular weight;
vii) Density; |
, viii) Boiling point;
ix) Viscosity;
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x) Soludility in water;
xi) Cohesiveness_of the waste; ard

xii) Vapor pressure.

c-. Migration ard dispersal characteristics of the waste such as; ‘

i) Sorption capability; - )

i1) Bicdegradability, bioconcentration, biotransformation;

1iii) Poradegradation rates;

iv) Hydrolysis rates; ard
v) Chemical transformations.

The Permittee shall document the procedures usad in making the above
determinations.

’

Characterization of Releases of Hazardous Constituents

The Permittee shall collect analytical data on grourdwater, soils,
surface water, sediment, ard subsurface gas contamination in the
vicinity of the facility in accordance with the sampling ard analysis
plan as required above. These data shall be sufficient to define the
extent, origin, direction, and rate of mcvement of contaminztion.
Data shall include time amd location of sampling, media samoled,
concentrations fourd, comditions during sampling, ard the

identity of the imlividuals performing the sampling ard analysis.

The Permittee shall address the following types of contamination at
the facility: .

1. Grourdwater Contamination

The Permittee shall corduct a groudwater investigation to characterize
any plumes of contamination detected at the facility. This investigation
shall at a minimum provide the following information:

a. A description of the horizontal amd vertical extent of any
plune(s) of hazardous constituents originating fram the facility;

b. The horizontal amd vertical.direction of contamination movement;

c. The velocity of contaminant movement;

d. The horizontal amd vertical concentration profiles of hazaxdous
constituents in the plume(s);

e. An evaluation of factors influencing the plume mcvement; ard
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f. An axtrapolation of future contaminant mcvement.

The Perzmittee shall'document the procedures usad in making the
abcve detzrminaticns (e. g., well design, well construction,
gecphysics, madeling, etc.).

Soil Contamination

The Permittee shall comduct an investigation to charactarize the
contzmination of the soil ard rcck dAits abcve the saturated zcone
in the vicinity of any contaminant releasa. The investigation
mav inclide the following information:

a. A description of the vertical amd horizcntal extent of contami-
Nation;

b. A descripticn of acpropriate contaminant ad scil chemical
properties within the contaminant sourc2 area ard plume. This
may include contaminant solubility, speciation, edsorption,
leachability, exchange capacity, bicdegrxability, hyirolysis,
photolysis, oxidation ard other factors that might affect
contaminant migration amd transformation;

c. Specific contaminant concentrations;
d. The velocity ard direction of contamination mcvement; ard

e. An extrapolation of future contaminant mcvement.

The Permittee shall document the procedures usad in making the ebcve
determinations.

3.

Surface Wster armd Sediment Contamina:zion

The Pemnittee shall conduct a surface water investigation to
characterize contamination in surface water badies resulting fram
releases of hazardous constituents at the facility.

The investigation may include, but not be limited to, the following
mfomatlon-

a. A description of the horizontal ard vertical extent of any
plune(s) originating from the facility, and the extent of
contamination in uderlying sediments;

b. The horizontal amd vertical direction of coataminant movement;

C. The contaminant velocity;

d. An evaluation of the physical, biological ard chemical factors
influencing contaminant movement;

e. An extrapolation of future contaminant movement; ard
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f. A descriprion of the chemistzy of the contaminated sucface
waters ard sedimencs. This includes detemmining the pH, )
total dissolved ,50lids, specific contaminant concentrations, etc.

4, Alr Contamination

The PRermittee shall conduct an investigation to characterize gaseous
releases of hazardous constituents into the atmosghere or any st-uctures
or buildings. This investigation may provide the following information:

a. Adescription of the horizental ard vertical direction ard velocity
of contaminant mcvement;

b. The rate ad amount of the release; ard

c. The chemical ard physical composition of the contaminants(s) relezased,
including horizontal amd vertical concentration profiles.

The Permittee shall document the procedures usad in makmg the above
determinations.

Potential Receptors

The Permittee shall collect data describing the human populations ard
environmental systems that are susceptible to contaminant exposure
from the facility. Chemical analysis of biological samples amd/or
data on observable effects in ecosystems may also be obtained as
appropriate. The following characteristics shall be identified:

1. Current local uses and planned future uses of grouxdwater:

a. Type of use (e. g., drinking water source: municipal or
residential, agricultural, dcmestic/non-potable, ard
imdustrial); amd

b. ILocation of groumd wate.f users, to include witldrawal ad
discharge wells, within one mile of the impacted area.

The above information should also irdicate the aquifer or
hydrogeolegic unit used amd/or impacted for each item.

2. Current local uses ard planned future uses of surface waters directly
impacted by the facility:

a. Domestic amd municipa¥ (2. g., potable amd lawn/gardening
watering);
b. Recreational (e. g. swimming, flshmg),
c. Mgricultural;
d. Idustrial; ard
. e. Envi:orunent:al (e. g., fish amd wildlife propagation).

3. Human use of or access to the facility amd adjacent lards,
including but not limited to:

12 of 13

Lr >~



a. Recceation;

b. Hunting;

C. Residentialj;:.

d. Comercial; ard

e. Relationship between population locations ard prevailing wird
direction. .

A general description of the biota in surface water badies on,
adjacent to, or affected by the facility. -

A general description of the ec3logy within amd adjacent to
the facility.

A general demographi¢ profile of the people who use or have
access to the facility ard aljacent larmd, including, but not
limited to: age; sex; amd sensitive subgroups.

A description of any kncwn or decumented emdangered or threatened
species near the facility.
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State of North Carolina
Department of Natural Resources and Community Development
Mooresville Regional Office

James G. Martin, Governor Albert F. Hilton, Regional Manager
S. Thomas Rhodes, Secretary

: . DIVISION OF ENVIRONMENTAL MANAGEMENT
November 30, 1988

Mr. Richard J. McDonald,
Loss Control Manager
Singer Furniture Company
P. 0. Box 1588

Lenoir, N. C. 28645

Subject: Air Permit No. 1772R1l
Singer Furniture Co.,
Plant No.33
Caldwell County, N. C.

Dear Mr. McDonald:

In order to correct an error in condition No. 3 of Air Permit No.
1772R10 and in accordance with your request dated November 21, 1988, and
your completed application received October 25, 1988, we are forwarding
herewith Permit No. 1772Rll1 to Singer Furniture Company, Lenoir,
Caldwell County, North Carolina for the construction and operation of
air pollution abatement facilities or emission sources.

_ If any parts, requirements, or limitations contained in this permit
are unacceptable to you, you have the right to request an adjudicatory
hearing within thirty (30) days following receipt of this permit,
identifying the specific issues to be contended. This request must be
in the form of a written petition, conforming to Chapter 150B of the
North Carolina General Statutes, and filed with the Office of
Administrative Hearings, Post Oftice Drawer 11666, Raleigh, North
Carolina 27604. Unless such demand is made, this permit shall be final
and binding.

This permit shall be effective from November 30, 1988, until March
31, 1993, is nontransferable to future owners and operators, and shall
be subject to the conditions and limitations as specified therein.

Sincerely,
;- e LS
;7 I( [ '/(.(Z,L-"“

D. Rex Gieason, P.E.
Acting Regional Supervisor

Enclosures - _
cc: Mr. Ogden Gerald ) _
: 919 North Main Street, PO. Box 950, Mooresville, N.C. 281150950 ® Telephone 704-663-1699

An Equal Opportunity Attirmative Action Employer



NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT
AIR PERMIT NO. 1772R11

Issue Date: November 30, 1988 Effective Date: November 30, 1988

Expiration Date: - March 31, 1993 Replaces Permit: 1772RI10

To construct and operate air emission sources or air cleaning
devices, and for the discharge of the associated air contaminants into
the atmosphere. In accordance with the provisions of Article 21B “of
Chapter 143, General Statutes of North Carolina as amended, and other
applicable Laws, Rules and Regulations, ' :

PERMISSION IS HEREBY GRANTED TO

Singer Furniture Company
Plant No. 33
904 Virginia Street, Lenoir
Caldwell County, North Carolina

FOR THE

construction and operation of air emission sources or air cleaning
devices and appurtenances consisting of:

1. a flat line finishing system utilizing nonphotochemically reactive
or exempt solvents,

2. a primary burner (800,000 BTU per hour minimum) and a secondary
burner (800,000 BTU per hour minimum) installed on a natural gas
fired 500 pounds per hour, Type O and Type V waste, multiple
chamber incinerator,

3. one closed-loop transfer cyclone, one veneer waste transfer cyclone
(80 inches in diameter), and five baghouses (2300, 3825, 3060,
3060, and 3060 square feet of cloth area respectively) installed on
the woodwaste collection system,

-~ 4. one multicyclone (24 nine-inch tubes) installed on a woodwaste/No.
2 through No. 5 o0il fired boiler No. 1 (21 MBTU/hour maximum heat
input), :

://3. one multicyclone (30 nine-inch tubes) installed on a woodwaste/No.
2 through No. 5 oil fired boiler No. 2 (21 MBTU/hour maximum heat
input), and
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6. nine paint spray booths (eight baffle-type and one dry filter type)
installed on the furniture spray painting operation utilizing
nonphotochemically reactive or exempt painting materials,

to be constructed and operated in accordance with the completed

application received October 25, 1988, and in conformity with the plans,

specifications, and other supporting data, all of which are filed with
the Department of Natural Resources and Community Development and are
incorporated as part of this Permit.

This Permit shall be subject to the following specified conditions
and limitations including any testing, reporting, or monitoring
requirements: .

A. SPECIFIC CONDITIONS AND LIMITATIONS
1. The Permittee shall comply with applicable Environmental
Management Commission Regulations, including 15 NCAC 2D .503,
.0504, .0505, .0512, ,0516, .0518, .0521, .0522, and .053S5.

2. Sulfur dioxide emissions from the fuel burning equipment shall
not exceed 2.3 pounds per million BTU heat input.

3. In no case shall the following emission limitations be
exceeded:
Source Pollutant Emission Limit(s)
Boiler No. 1 Particulate 0.413 1b/MBTU (firing
oil only)
Particulate 0.508 1b/MBTU (firing
wood only)
Boiler No. 2 Particulate 0.413 1b/MBTU (firing
oil only)
Particulate 0.508 1b/MBTU (firing
wood only)

4. Visible emissions from the air emission sources installed
after July 1, 1971 shall not be more than 20 percent
opacity when averaged over a six-minute period, except that
six-minute periods averaging not more than 87 percent opacity
may occur not more than once in any hour nor more than four
times in any 24-hour period.

5. Visible emissions from the air emission sources installed
prior to July I, 1971, shall not be more than 40 percent
opacity when averaged over a six-minute period, except that
six-minute periods averaging not more than 90 percent opacity
may occur not more than once in any hour nor more than four
times in any 24-hour period.
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Volatile organic compound emissions that are photochemically
reactive as defined in 15 NCAC 2D .0518(d) shall not exceed 40
pounds per calendar day from the entire plant site or
facility. ;

The collected flyash shall not be reinjected into the
boilers.

The Permittee shall take all reasonable precautions with any
operation, process, handling, transportation, or storage
facilities to prevent fugitive particulate emissions from
becoming airborne.

As required by 15 NCAC 2D .0535, when particulate and/or
visible emissions exceed Environmental Management Regulations
for more than four hours the Regional Supervisor, Division of
Environmental Management, Mooresville Region, (704) 663-1699
shall be notified as promptly as possible but in no case later
than 24 hours of becoming aware of the occurrence. Such notice
shall specify the facility name and location, the nature and
cause of the excess emissions, the time when first observed,
the expected duration, and the estimated rate of emissions.
This reporting requirement does not allow the operation of the
facility in excess of Environmental Management Commission
Regulations.

B. GENERAL CONDITIONS AND LIMITATIONS

All reports, test data, monitoring data, notifications, and
requests for renewal shall be submitted to the:

Regional Supervisor

North Carolina Division of Environmental Management
919 N. Main Street

Mooresville, N. C. 28115

Reports on the operation and maintenance of the facility shall
be submitted by the Permittee to the Regional Supervisor,
Division of Environmental Management at such intervals and in
such form and detail as may be required by the Division.
Information required in such reports may include, but is not
limited to process weight rates, firing rates, hours of
operation, and preventive maintenance schedules.
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3.

Any changes in the information submitted in the application
regarding facility emissions, or any changes that modify
equipment or processes of existing permitted facilities, or
any changes in the quantity or quality of materials_ processed
that will result in previously unpermitted, new, or increased
emissions must be reported to the Regional Supervisor,
Division of Environmental Management. If appropriate,
modifications to the permit may then be made by the Division
of Environmental Management to reflect’ any necessary changes
in the permit conditions. In no case are any new or increased
emissions allowed that will cause violation of the emission
limitations specified herein.

This Permit is subject to revocation or modification by this
Division upon a determination that information contained in
the application or presented in support thereof is incorrect,
conditions under which this Permit was granted have changed,
or violations of conditions contained in this Permit have
occurred. The facility shall be properly operated and
maintained at all times in such a manner to effect an overall
reduction in air pollution.

Under the statutory authority of G.S. 143-215.3 (a)(2), no
person shall refuse entry or access to any authorized
representative of the Division of Environmental Management who
requests entry for purposes of inspection, and who presents
appropriate credentials, nor shall any person obstruct,
hamper, or interfere with any such representative while in the
process of carrying out his official duties. Refusal of entry
may constitute grounds for permit revocation and assessment of
civil penalties.

This Permit is nontransferable by the Permittee. Future
owners and operators must obtain a new air permit from the
Division of Environmental Management.

This Permit does not relieve the Permittee of the
responsibility of complying with all applicable requirements
of any Federal, State, or Local water quality or land quality
control authority.

The Permittee at least ninety (90) days prior to the
expiration of this Permit shall request its extension by
letter. The letter should include the permit number, the
appropriate renewal fee, description of any modifications, and
should be sent to the Regional Supervisor, Division of
Environmental Manigement.
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9. A violation of any term or condition of this Permit shall
subject the Permittee to enforcement procedures contained in
North Carolina General Statutes  143-215.114, including
assessment of civil penalties. -

Permit issued this the 30th day of November, 1988.

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION

//;2 Aé;iﬁz ///<:¥(2{-‘\

D. Rex Gleason, Actiqg/Regional Supervisor
Division of Environmental Management
By Authority of the Environmental Management Commission

Air Permit No. 1772R11



State of North Carolina

Department of Natural Resources and Community Development

James G. Martin, Governor
S. Thomas Rhodes, Secretary

Mr. Richard J. McDonald
Safety Engineering Manager
Singer Furniture Co.

P. 0. Box 1588

Lenoir, N. C. 28645

Dear Mr. McDonald:

Mooresville Regional Office
Albert F. Hilton, Regional Manager

DIVISION OF ENVIRONMENTAL MANAGEMENT

July 28, 1987

Subject: Air PermitNo. 6107
Singer Furniture Co.
Plant No. 4
Caldwell County, N. C.

In accordance with your application received July 2, 1987, we are

forwarding herewith Permit

No. 6107 to Singer Furniture Company, Plant No. 4,

Lenoir, Caldwell County, North Carolina for the construction and 3peration of
air pollution abatement facilities or emission sources.

If any parts, requirements, or limitations contained in this permit are
unacceptable to you, you have the right to request an adjudicatory hearing
within thirty (30) days following receipt of this permit, identifying the
specific issues to be contended. This request must be in the form of a written
petition, conforming to Chapter 150B of the North Carolina General Statutes,
and filed with the Office of Administrative Hearings, Post Office Drawer 11666,
Raleigh, North Carolina 27604. Unless such demand is made, this permit shall

be final and binding.

If you wish to have the hearing before a Hearing Officer with this
Department, you must indicate in the petition that you waive the right to have
the contested case conducted by a Hearing Officer in the Office of
Administrative Hearings, and wish to have the matter conducted in the
Department of Natural Resources and Community Development.

919 North Main Street, PO. Box 950, Mooresville, N.C. 28115-0950 ® Telephone 704-663-1699

An Equal Opportunity Affirmative Action Employer



Mr. Richard J. McDonald
July 28, 1987
Page Two

This permit shall be effective from July 28, 1987 until June 30, 1992, is
nontransferable to future owners and operators, and shall be subject to the
conditions and limitations as specified therein.

Sincerely,

L
// / <
(}2&4745/ NS
Ronald L. McMillan
Regional Supervisor

Enclosures

cc: Mr. Mike Sewell
Mr. Albert Hilton



NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
PERMIT )

To Construct and Operate, and
For the Discharge of Air Contaminants Into the Atmosphere

In accordance with the provisions of Article 21B of Chapter 143, General
Statutes of North Carolina as amended, and other applicable Laws, Rules and
Regulations,

PERMISSION IS HEREBY GRANTED TO

Singer Furniture Company
Plant No. 4
Lenoir, North Carolina

FOR THE

operation of a simple cyclone (7 feet in diameter) installed on a wood veneer
hog to remove particulate and visible emissions, and for the discharge of the
treated air into the outdoor atmosphere at its facility located at 914 Virginia
Street, Lenoir, Caldwell County, North Carolina,

in accordance with the application received July 2, 1987, and in conformity
with the plans, specifications, and other supporting data, all of which are
filed with the Department of Natural Resources and Community Development and
are incorporated as part of this Permit.

This Permit shall be effective from July 28, 1987 until June 30, 1992, is
nontransferable to future owners and operators, and shall be subject to the
following specified conditions and limitations:

1. The Permittee shall comply with applicable Environmental Management
Regulations, including 15 NCAC 2D .0512, .0521, and .0535.

2. Reports on the operation and maintenance of the facility shall be
submitted by the Permittee to the Division of Environmental Management at
such intervals and in such form and detail as may be required by the
Division. Information required in such reports may include, but is not
limited to, process weight rates, firing rates, hours of operation, and
preventive maintenance schedules.
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3. As required by 15 NCAC 2D .0535, when particulate and/or visible emissions
exceed Environmental Management Commission Regulations for moré than four
hours the Regional Supervisor, Mooresville Region, of the Division of
Environmental Management shall be notified as promptly as possible but in
no case later than 24 hours of becoming aware of the occurrence. Such
notice shall specify the facility name and location, the nature and cause
of the excess emissions, the time when first observed, the expected
duration, and the estimated rate of emissions. This reporting requirement
does not allow the operation of the facility in excess of Environmental
Management Regulations. _

4, The Permittee at least 90 days priotr to the expiration of this Permit
shall request its extension by letter. The letter should include the
Permit number and a description of modifications, if any, that have been
made.

5. This Permit is subject to revocation or modification upon a determination
that information contained in the application or presented in support
thereof is incorrect, conditions under which the Permit renewal was
granted have changed, or violations of conditions contained in the Permit
have occurred.” The facility shall be properly operated and maintained at
all times in such a manner to effect an overall reduction in air
pollution.

6. A violation of any term or condition of this Permit shall subject the
Permittee to enforcement procedures contained in North Carolina General
Statutes 143-215.114, including assessment of civil penalties.

Permit issued this the 28th day of July, 1987.

NORTH. CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION
/

Aop nid 077 it

Ronald L. McMillan, Regional Supervisgbr
Division of Environmental Management

By Authority of the Environmental Management
Commission

Permit No. 6107.



RCRA FACILITY ASSESSMENT
for the site of
Singer Furniture Company
Plant No. 33
Lenoir, North Carolina

v p—

I. Preliminary Review

A. Facility Waste Generation and Manufacturing Process-

- — . . —— ———— ————— - — —— — t— — — . ——n — — —— — i — o — — —— —— — —— —

In the 1950's the City of Lenoir operated a public
landfill on the northern portion of this site. (See
RFA-Appendix No. 1 for a map.)

In 1963, the Kent Coffey Furniture Company purchased
the site and built the main building of the current
facility (the current Building No. 3). 1In 1969, the
facility was purchased and operated by the Magnavox
Company. Finally, in 1973, the site was purchased by
the Singer Furniture Company. During this active
industrial life, the facility has been used for the
manufacture of home, electronic and occasional

Eurniture. Hazardous wastes are generated during the

manufacturing process in the form of finishing
residues, contaminated rubbish (rags, etc.) and
off-spec solvent materials. Singer built a hazardous
waste .incinerator on the site in 1980 for the
destruction of its finishing residues.

Operations

The public landfill operated by the City of Lenoir
was open to all and no records were kept as the the
quantities or types of waste disposed of therein.

ST awgy



B.

During the Kent Coffey period (1963 - 1969), the
disposal site continued to be used privately, but now
for only the basic types of waste typical to
furniture manufacturing. This includes solid and
liquid Einishing residue, wqod and metal scrap, solid
glue waste and ordinary trash.

Magnavox continued to use the landfill in this manner
during its ownership (1969 - 1973), as did Singer
during its early years (1973 - 1976). 1In 1976,
Singer began to send all finish residues and most
other trash to the Caldwell County Landfill and
Incinerator. Some wood and metal scrap continued to
be put into the landfill until 1981 when it was -
closed, leveled and grassed over. '

Since 1982, Singer has emplo}éd a consultant to
investigate and monitor the status of the landfill
and the local groundwater.

General Background on Environmental Satting

- . " = A ——— —— —— - — —— ———— ——— — — — — D "= T W —— ——

Refer to the Singer Furaiture Part B application,
Section B for more detailed information.

Surrounding property is all zoned "industrial."

The site is bounded on the north by Lower Creek and an
unnamed tributary to Lower Creek. While the facility's
RCRA-regulated units are not within the 100-year
£loodplain, Lower Creek and its tributary are 100-year
flood zones. Since the onsite landfill is adjacent to
the two streams, portions of the landfill are affected

by f£looding. "As recently as 1978, sxgnlflcant flooding
has occurred in this area.

Locations and Characteristics of Solid Waste Management

—— . —— o — —— —— — — —— — — ——— a—— — — . — —— — —— - —— — - — — —— — — — ————— - — — —— - —————

See RFA-Appendix No. 1 and No. 2 for maps of the
SWMUs on site.



2. Solid Waste Management Unit Information

01d Landfill (SWMU No. 1)

Size and Location:

The' landfill is roughly "L" shaped, but it has no
clearly defined boundaries. It measures
approximately 800' x 1000'. It is bounded by the
Plant fence on the south and Lower Creek on the
north. Wooded areas limit its-expansion to the
east and west. N
Waste Characteristics: -

The landfill operated as a public dump prior to
1963. After that time it received primarily
furniture manufacturing residues and wastes.
Liquids and solids were both disposed of in the
landfill, including residues probably containing
Appendix 8 contaminated wastes. No records,

. however, were kept on the placement of wastes in

the landfill, nor can such data be generated by
interviews, etc.

Mlgtatlon Pathways:

Any leachate generated in the landfill could flow
away in either the groundwater or via Lower Creek.
The creek itself does not rise above the "wall" of
the landfill in a 100 year flood, so leachate is
generated only by rainfall and run-on from the
adjacent plant area. No "leachate streams" were
observed at the toe of the landfill, but it was
not possible to examine the toe completely due to
forest and vegetative overgrowth.

Ev1dence of a Release:
No ev1dence of a release was observedh-

Potential of Exposure'

The potential of release and exposure is high.
The landfill was not constructed according to
modern hazardous waste standards, yet it contains
unknown quantities of hazardous wastes. Only

minimal monltorlng for releases has been done to
date.



Abandoned Drums by Lower Creek (SWMU No. 2)

a.

Size and Location:

Between twelve (12) and twenty (20) fifty-five
gallon drums were observed between the banks of
Lower Creek and the north side of the landfill.
These metal drums were” rusted and their labels
were worn off, apparently from years of weather
exposure. They were scattered widely (rather than
in any immediate proximity to each other). The
Singer Company representative said that the drums
floated onto the site during a prior flood event
(probably in 1978). .

Waste Characteristics: _ ,

The characteristics of the materials within the
drums are unknown. For the most part the drums
are rusted through and empty, although some
contain liquid (possibly rain water). Labels are
similarly illegible. If in fact the drums did
"float" onto the facility, then they were probably
only partially full.

Migration Pathways:

Any release from the drums would leave the
facility boundaries via either the groundwater or
Lower Creek. If the drums were mostly empty, then

-residues would leak slowly and enter the

groundwater; the contents of full containers would

either flow into or be washed into Lower Creek.

Evidence of a Release: }

No evidence of a release was observed, in that no
vegetation was visibly harmed and the contents of
the drums was unknown. Clearly, however, if the
drums contained any hazardous wastes at all then
these wastes were released into the environment,
since the drums can no longer contain waste.

Potential of Exposure:

Based on the low number of drums and the apparent
age of them as well, there 'is a very low potential
of exposure from the drums today. It is possible,
however, that a plume of contamination exists in
the groundwater as a result of a prior release.



Glue Wash Evaporation Pond (5WMU No. 3)

a. Size and Location:
Glue wash water from laminating operations is
collected in drums and then poured into a
depressed area behind Building No. 4, where it
evaporates. The resulting "intermittent" pond is
roughly circular and about twenty (20) feet
across. -

b. Waste Characteristics:
The liquid is mostly water. In the past, its glue
component has contained one-half percent
formaldehyde, and other Appendix 8 constituents
could have been present. When the water and
glue-volatiles evaporate, a thin crust of brownish
white plastic-like material is left in place.
This is periodically collected and disposed of as
non-hazardous waste.

c. Migration Pathways:
It is unlikely that any significant air emissions
occur Erom this pond. It is possible that any
hazardous constituents (if present) could migrate
away from the unit via the groundwater.

d. Evidence of a Release:
There is no evidence oF a release of hazardous
constituents from this unit.

e. Potential of Exposure:
The potential of exposure to hazardous
constituents from this unit is minimal, given the
small quantities involved. However, based on the
historical composition of the glue and the length
of time this practice has been occurring, there is
a clear possibility of an non-sudden, uncontrolled
release having occurred.

Incinerator (SWMU No. 4)

. - ———————— — o ——— —— —

a. Size and.Location: -
The incinerator is described more completely in the
RCRA Part B application for this facility. It is
a single hearth, controlled combustion unit of
relatively small size.

b. Waste Characteristics:
Finishing residues contaminated with solvents and
paints (containing a very low level of hazardous
constituents) are combusted along with stain wash
water. The primary hazard associated with the
finishing residues is their flammability.



C. Migration Pathways:
The only potential pathway is via air emissions
and this release is controlled by the North
Carolina RCRA permit.

d. Evidence of a Release:
No evidence of a release was observed.

e. Potential of Exposure:
Considering the very low levels of hazardous
constituents present in the residues along with
the efficiency of incineration in general, there
is no significant potential of exposure from
incinerator operations. -

Water Wash Storage Tank (SWMQJNO. 5)

a. Size and Location:
The water wash storage tank is a vertical tank
with a capacity of roughly 5,000 gallons. It
feeds into the incinerator via a short pipeline.

b. Waste Characteristics:
The wash water contains stain and finishing
rinses. These rinses may or may not contain
hazardous constituents. A review of the
historical data available would yield an answer.

c. Migration Pathways:
Possible releases Erom the tank would result from
spills associated with either the tank itself or
the tank-filling operations. Substantial spills
could travel overland to the landfill area, but
would not reach Lower Creek or its tributary
directly. Therefore any actual releases would
enter the environment via groundwater transport.

d. Evidence of a Release: .
There is no evidence of a release from this unit.

e. Potential of Exposure:
The potential of exposure to hazardous
constituents from this unit is very low.

Hazardous Wasté Storage Area (SWMU No. 6)

a. Size and Location:

This is the area where drums of finishing residues

are stored prior to incineration. It is located
adjacent to the incinerator and measures about
fifty (50) feet by fifty (50) feet.



Waste Characteristics:
The finishing residues are described under
“Incinerator (SWMU No. 4)" above, and are much

more extensively characterized in the facility's
Part B application.

Migration Pathways:

The only route for migration at this unit would be
for air-blown residues—-after a spill. The
material is generally non-flowing and is easily
contained (but for wind entrainment).

Evidence of a Release:

There was no evidence of a release visible, but
the areas to the side and behind the storage pad
were not inspected due to the difficulty of
gaining access to those areas.

Potential o€ Exposure:

The potential for exposure exists due to the
volume of material managed and the regular loading
and unloading operations at this unit. (Residues
are shipped onto this site by other Singer
facilities.) Since the waste would be airborne,
it could both travel far and be easily ingested or

inhaled.
Fd

Waste Satellite Storage Area (SWMU No. 7)

Qe

Size and Location:

Finishing residues are stored at this unit prior
to being relocated to the storage area near the
incinerator. It is located inside the south fence
near the maintenance building. It is about Eifty
(50) feet by twenty (20) feet.

Waste Characteristics:

The finishing residues are described under
"Incinerator (SWMU No. 4)" above, and are much
more extensively characterized in the facility's
Part B application.

Migration—Pathways:

The only route for migration at this unit would be
for air-blown residues after a spill. The
material is generally non-flowing and is easily
contained (but for wind entrainment).



Evidence of a Release:

There was no evidence of a release visible, but
the area behind the storage pad was not inspected
due to the difficulty of gaining access to that
area.

.

Potential of Exposure:
The potential for exposure is very low since
wastes are not kept at this location very long
prior to being moved to the regular storage area.
Also since much of the total waste at this
facility comes from offsite, the amount of waste
managed at this unit is significantly less than at
the regular storage area.

Floor Area, Lumber Yard Building (SWHMU No. 8)

Size and Location:

The location of the Lumber Yard Building is given
on the map in RFA-Appendix No.l. The building is
open to the environment and is currently used for
the storage of unused industrial equipment. The
Eloor of the building is dirt and the dirt is
discolored. The building measures roughly 150
feet by 30 feet.

Waste Characteristics:

There is no clear waste management taking place at
this unit. However, the discolored soil floor
suggests that spills of unknown material have
occurred.

Migration Pathways:

If the dirt were contaminated, then constituents
could leach out from rain water that collects
inside and flow into the groundwater.

Evidence of a Release:
The is no clear evidence of a release of hazardous
wastes or hazardous "constituents.

Potential of Exposure: .

Given the uncharacterized nature of the soil
discoloration, it is not possible to conclude that
any potential for exposure exists. This is an
area of other concern, however.



Spill at 0il Tank, Lumber Yard Bldg. {(SWMU No. 9)

a. Size and Location:
The oil tank holds roughly S00 gallons of an uncertain
petroleum product. The ground around the
blackened tank is black as.well, for an area of
approximately fifteen feet by thirty feet. The
unit is within forty feet of an unnamed tributary
to Lower Creek.

b. WasLe Characteristics:
The exact naturs of the waste (spilled material)
is not known. It is a petroleum product; whether
it was "fresh" new fuel or recycled "spent" fuel
is uncertain. -

c. Migration Pathways:
Migration (if any) from this unit is via the
groundwater.

d. Evidence of a Release:
The arzal extent of the spill is visible on the
ground's surface. Given the nature of the
operations at the Lumber Yard, it is likely that
this has been a reqular, non-sudden release.

e. Potential of Exposure:
The potential of exposure as a result of this
spill is significant. The tank's proximity to the
tributary to Lower Creek adds to the concern.

II. Visual Site Inspection

A. Visual Site Inspection Activities and Observations

The Visual Site Inspection (VSI) was attended by:

Bob Reimer US EPA
Jill McCabe NC DHR
Larry Fox - NC DHR
Richard McDonald Singer i

The VSI was conducted on November 30, 1987 at the Singer
Furniture Company site in Lenoir, North Carolina. Mr.
Jack Tripletts, the RCRA incinerator operator, was also
interviewed during the site visit.



B. Update on Solid Waste Management Units Identified Above
The information collected during the VSI was used in
preparing the summaries in Part I (c)(2) above.

C. Conclusions and Recommendations Eor Further Action

. o - —— - ——— — —_ — " —— o

A groundwater mohitoring program is necessary to
fully determine and assess the existence of any
releases from the landfill. Corrective action would
follow, as needed. -

Abandoned Drums by Lower Creek (SWMU No. 2)

A formal investigation as to the source and the
contents of the drums is needed. 1IE it cannot be
determined that the drums' contents posed no risk,
then soil sampling and/or shallow groundwater
monitoring is in order to determine if a release has
occurred. Corrective action would follow, as needed.

Glue Wash Evaporation Pond (SWMU No. 3)

Surface soil sampling should be conducted in order to
determine if any release has occurred. Corrective
action would follow, as needed.Also, if the current,
or any future, glues contain hazardous constituents,
then this practice should be discontinued
~immediately.

Incinerator (SWMU No. 4)

No further action is required. The State RCRA permit
will manage this unit.

Water Wash Storage Tank (SWMU No: 5)

—— —— — —— — —— ——— ————— " —) D WD D D W D =D B WP D YD s T iy D s Sty

No further ifvestigation is required.



ITI.

llazardous Waslte Storage Area (SWMU No. 6)

The surface soils adjacent to the storage area pad
should be sampled for the same constituents
historically present in the finishing residues.
Corrective acktion would follow, as needed.

Waste .Satellite Storage Ar=a (SWMU No. 7)

L e e T T .

Mo further investigation is rasquired.

Floor Area, Lumber Yard Building (SWMU No. 8)

e - - - e . T - . i e - - — " - — —— e - - - - - — - - ==

No further investigation is required. -

Spill at 0Oil Tank, Lumber Yard Bldg. (SWMU No. 9)

Local soil sampling and/or shallow groundwater
monitoring is in order .to determine if a release has
occurred. If a release is confirmed, the nearby

portions of the tributary to Lower Creek should be
soil-sampled. Corrective action would follow, as needed.

Appendices (attached)
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SECTION 1 -

PURPOSE AND SCOPE

The purpose of this report is to identify corrective measures that may be used
to contain, treat, remediate, and/or dispose of both onsite or offsite contamination that
is discovered and quantified during the Resource Conservation and Recovery Act ’
(RCRA) Facility Investigation (RFI) of the Singer Furniture éompany’s Miller Hill
Complex located in Lenoir, North Carolina.

Sections 2 and 3 of this report provide a brief history of the Singer facility and a
description of the Solid Waste Management Units (SWMU's), respectively, that are to
be investigated during the facility’s RFl. A description of the initial process of
evaluating potential corrective measures is provided in Section 4 along with some of
the critical elements of this initial evaluation. Section 5 provides descriptions of
corrective measures that may be selected to contain, treat, remediate, and/or dispose
of contamination that is identified at the facility during the RFl. The potential corrective
measures described in Section 5 have been selected based on the current knowledge
of the site. As additional data become available, the technologies described in this
section may no longer be applicable and/or additional technologies may be evaluated.
Section 6 provides a brief summary of the major components of site characterization
and lists the field data requirement for each remedial technology described in Section
5. For each technology, the specific process data needs are listed along with why the
data are required and how it can be collected. Finally, Section 7 presents the specific
approach to the development of the RCRA Corrective Measures Study, which will be
prepared following the implementation of the RFI.



SECTION 2 -

SITE BACKGROUND

Plant 33 of the Sihger Furniture Company is located in the southern portion of
the City of Lenoir, North Carolina, and is surrounded by residential, industrial,
institutional, and recreational lands. The site consists of approximately 61 acres an;i is
bounded by Virginia Street (forrﬁerly Miller Road), Fairview Drive, and Morganton
Boulevard. The facility is an integrated case goods furniture manufacturing plant
including rough end machining, sanding, cabinet assembly, finishing, packaging, and
shipping operations.

The City of Lenoir used the northwestern portion of the property for solid waste
and waste water management purposes prior to 1940 and until 1963. Industrial use of
the Singer property is not visible in aerial photographs taken in 1940 and 1954. A
1956 topographic map shows a new rail spur and building at the same location as the
existing equipment building. Furniture manufacturing operations, however, are clearly
evidenced on the eastern portion of the property in aerial photographs taken in 1962.
From 1963 to 1980 waste typical of furniture manufacturing (i.e., wood scrap, sawdust,
finishes, glues, and strippers) were added to the municipal waste already in the landfill.
in 1980, the landfill was closed, graded, and seeded.

Hazardous wastes generated by Singer consist of: 1) solid ignitable wastes in
the form of filler scrapings, lacquer dust, and discarded rags and 2) liquid wastes in
the form of stains, strippers, solvents, paints, and finishes. All are generated during
the finishing of furniture. These wastes were generated at two Singer sites in Lenoir
as well as plants in Roanoke, Virginia, and Washington, North Carolina. Singer wastes
from offsite plants were transported by the U.S. Environmental Protection Agency
(EPA) approved hazardous waste transporters to Singer Plant No. 33 in Lenoir. The

2-1



wastes were stored in closed drums until they were incinerated. Currently, on site
generated waste is sent to authorized treatment, storage, and disposal facilities
outside of the State of North Carolina. Singer no longer treats or disposes of solid
waste on site. All wastes are containerized and shipped to government approved
treatment or disposal facilities.

The permitted hazardous waste facilities did consist of a container storage area
and an incinerator. ,Bqth of these areas, located on the north side of Plant No. 33,
have been closed. An accumulation area, located on the south side of Plant No. 33, is
currently used for temporary storage of hazardous wastes prior to offsite shipment.

.Singer was issued a Hazardous Waste Management Permit on June 30, 1988,
for the storage and incineration of discarded rags, filler scrapings, and lacquer dust
associated with the manufacture of furniture. The Permit covers the facility located on
904 Virginia Street, SW, in Lenoir, Caldwell County, North Carolina, at latitude
35°53'45" North, and longitude 81°33'00" West.

According to the Permit, a RFl is to be conducted for each SWMU in order to
define the source, identify the degree and the extent of any release of hazardous
constituents, characterize the SWMU, and identify actual or potential recebtors. Data
to be developed during the RFI will supplement existing data. The sources will be
examined to determine if any hazardous constituents are present and documentation
of their impact on the surrounding environment will be detailed.

Singer’s Part B Permit requires an RFI of the following SWMUs:

SWMU No. 1 - Old municipal and industrial landfill. Portions were previously
owned by City of Lenoir. It was operated from pre 1940 until 1980.

SWMU No. 2 - Abandoned drums in Lower Creek floodplain. Drums were
deposited during 1972 flood and partially removed in 1990.

SWMU No. 3 - Glue waste evaporation pond operated from 1979 to 1989.
Visible residues were removed in 1990.

SWMU No. 6 - Hazardous waste container storage area was operated from
1980 to 1994 and clean closed in 1994.



SECTION 3

SOLID WASTE MANAGEMENT UNITS TO BE INVESTIGATED

SWMU's identified in Singer's RCRA Facility Assessment (RFA) Report must be
investigated in the facility’s RFI. This section provides a description and history of
each SWMU to be investigated during the RFl. Results of previous investigations ‘
related to these areas are also included.

3.1 Old Landfill (SWMU No. 1)

The old landfill (SWMU No. 1), which is approximately six acres, is located
immediately north of Plant No. 33 and west of the facility lumber yard. The precise
boundaries of the landfill are not known and will be determined during the RFI.

Initially, the City of Lenoir used the western portion of the site for disposal of
municipal refuse and sewage sludge during the late 1930s. Subsequent usage by
Singer and a number of predecessors in the 1960s and 1970s may be confined
predominantly to the central and western section of the site. Records regarding the
nature or quantities of wastes that have been disposed at this landfill have not been
found. It is apparent, however, that both municipal and industrial waste have been
disposed of in the landfill because of its history of ownership.

Singer Furniture and its predecessors used the site for waste disposal generally
during the period 1963 to 1978. Singer Furniture disposed of organic solvents,
varnish, lacquers, paints, and other chemicals associated with the production and
finishing of furniture. A portion of this material was disposed of in drums and a portion
was burned in open pits in the landfill. Since disposal activity ceased in the late 1970s,
the landfill has been leveled and a partial cover has been applied. In addition, the
facility is covered with asphalt, rocks, or grass. The landfill is located on the Lower
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Creek flood plain. Given the potential for release of leachate from the landfill to
ground water, a ground water investigation and monitoring program was implemented
in 1982. Seven ground water monitoring wells were installed in 1982 and 1983 as part
of a two phase hydrogeological investigation of the landfill. From data gathered during
subsequent ground water sampling it was determined that ground water beneath the
landfill is moving in a general northwesterly direction toward the predominant area
drainage feature (Lower Creek), a distance of approximately 600 to 800 feet from the
landfill. Contaminatioh has been detected in ground water samples from
hydrogeological investigations of the landfill.

3.2 Abandoned Drums Along Lower Creek (SWMU No. 2)

Fourteen 55-gallon drums of unknown origin were located between the northern
edge of the old landfill and Lower Creek. These drums were scattered along the
creek and partially buried on the banks and the bed of the stream. The drums were
discovered in 1987 in a densely foliated area of approximately 17,000 square feet. All
drums were exposed to some degree. The drums were in various stages of decay
and most were completely rusted through. The drum labels were worn off from
exposure to the weather.

The drums were suspected of having floated onto Singer’s property during a
flood in 1970s. The original content of the drums is currently unknown. Liquid and silt
or soil existed in some of the drums. Of the fourteen drums, a total of six drums were
discovered partially full of unknown materials.

The drums found in this area have been removed and, unless additional drums
are discovered, a very low potential currently exists for additional releases. Although
there is no visual evidence of a release to soils at this SWMU and soil samples taken
from each drum location indicated no significant contamination, a past release cannot
be discounted. Releases to ground water may have also occurred. In addition to
these concerns, Lower Creek sediments and surface waters may have been impacted
due to overland flow or discharge of ground water contamination.
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3.3 Glue Wash Evaporation Pond (SWMU No. 3)

The Glue Wash Evaporation Pond was a small impoundment approximately 20
feet in diameter and 1 to 2 feet deep located next to Building No. 4. This
impoundment received a wash water mixture containing glue from 1979 to-1989. The
glue/water mixture was allowed to evaporate in the pond. The material remaining after
the water evaporated was a hard, plastic-like crust. This crust was periodically
scraped out of the pond by hand or with a front-end loader and disposed of in the
local sanitary landfill. This operation ended in 1989 and solids remaining in the
impoundment were removed.

No known release from this unit has been documented. According to the RFA
report there has been no evidence of a release from this SWMU. However, the
potential for impact on soils and ground water via percolation from this unit cannot be
discounted since there has been no confirmatory sampling associated with this unit.

3.4 Spill at the Lumber Yard Building Oil Tank (SWMU No. 9)

This SWMU was identified by an area of discolored soil approximately 30 feet
by 15 feet. The discoloration was probably the result of overfills, spills, or leaks
associated with an aboveground, approximately 500 gallon storage tank containing
diesel fuel. The suspect area is located along the west wall of the lumber yard
building. There are currently visibly stained soils in this area. Interviews with site
personnel indicate that the tank contained only diesel fuel.

Diesel fuel is a fraction of crude oil that contains primarily organic compounds
with 15 to 18 carbon atoms. Benzene, toluene, xylenes, ethylbenzene, and
polynuclear aromatic hydrocarbons are constituents typically associated with the diesel
fuel fraction. To date no samples from the spill area have been collected for
laboratory analysis.

The suspected release of petroleum products to soils is based on discoloration
of soils. Ground water in the immediate vicinity of this unit has not been investigated.
Ground water flow is anticipated to be toward Lower Creek. Based on data from the

3-3



Landfill Phase | and Il reports, depth to ground water at this SWMU is estimated at 8
to 10 feet. Therefore, a potential exists for release of petroleum products to ground
water via contaminated soils as a secondary source. Releases directly to surface
water are unlikely in the area. Surface water run-off during precipitation events,
however, may have contained petroleum products and migrated towards Lower Creek

via overland flow.



SECTION 4 -
INITIAL EVALUATION OF CORRECTIVE MEASURES

Initial evaluation of the proper permanent corrective measure requires
consideration of the physical characteristics and geography of the site, as well as the
nature a_nd extent of contamination. Once all necessary site characterization has béen
identified, éeveral factors concerning the potential corrective measures should be
evaluated before a commitment is made to a particular approach. The extent of the
evaluation will depend on the magnitude of the impacted area and the location of
potential receptors. The factors that should be considered when evaluating corrective
measure options can be broken down in four categories: 1) technical, 2) institutional,
3) human health and the environment, and 4) costs. Additionally, a risk analysis
should be performed to assist in determining the appropriate cleanup levels. The
following subsections address each of these separately. Figure 4-1 is a generic flow
diagram showing the procedure for deciding the permanent corrective-action
approach.

4.1 Technical Factors
4.1.1 Performance

Two aspects of corrective actions determine their desirability from a
performance standpoint: effectiveness and useful life.

Effectiveness refers to how well the corrective action technology accomplishes
its intended purpose, such as containment, diversion, removal, destruction, or
treatment. The effectiveness of available alternatives should be determined either
through design specifications or by performance evaluation.
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Useful life refers to the length of time a corrective action technology can
maintain the desired level of effectiveness. Some corrective action technologies
deteriorate with time. Such deterioration can sometimes be slowed down through
proper system operation and maintenance, but the technology may eventually require
replacement. Each corrective action alternative should be evaluated in terms of the
projected service lives of its component technologies.

4.1.2 Reliability

Two aspects of corrective action technologies that provide information about
reliability are operation and maintenance requirements (i.e., frequency and complexity)
and demonstrated reliability at similar sites. Demonstrated and expected reliability is a
way of measuring the risk and effect of failure. One should evaluate whether the
considered technologies have been used effectively at similar sites; whether a
combination of technologies has been used effectively; whether the failure of any one
technology has an immediate impact on receptors; and whether the alternative has the
flexibility to deal with uncontrollable changes at the site.

4.1.2 Implementation

Another important consideration in the selection process is whether the
corrective action can be implemented with relative ease, i.e., whether it can be
constructed or installed within the time frame required to achieve the desired results.

4.2 Institutional Factors (Regulatory Compliance)

The effects of Federal, State, and local standards and other institutional
considerations on the implementation and operational timing should be analyzed. In
addition to the regulatory requirements in the RCRA covering corrective action,
regulatory programs under the Safe Drinking Water Act (SDWA), the Federal Water
Pollution Control Act (Clean Water Act or CWA), the Toxic Substance Control Act
(TSCA), and the Comprehensive Environmental Response Compensation and Liability
Act (CERCLA) will often have some impact on corrective actions.
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4.3 Human Health and Environmental Factors
4.3.1 Safety

Each corrective action alternative should be evaluated with regard to safety.
This evaluation should include threats to the safety of nearby communities and
environment as well as those to workers during implementation. Safety factors to
consider are fire, explosion, and exposure to hazardous substances.

4.3.2 Human Health and the Environment

Consideration should be given to the effect of human health and any beneficial
or adverse environmental impacts in the selection of corrective actions. The objective
should be to improve public health and the environment to the extent site-specific
conditions permit.

4.4 Costs

Both capital and operation and maintenance costs should be estimated. The
estimate should reflect the scale of the planned corrective actions. Estimates for large,
long-term corrective action options will require more detail. Application of a particular
option is determined by conditions both internal and external to the site, such as the
location of underground utilities, depth of the water table, heterogeneity of subsurface
materials, and the site itself (i.e., whether it lies in a remote or a congested urban
area).

4.5 Risk Analysis

Before a commitment is made to a specific corrective action strategy, the levels
of acceptable risk should be established to assist in the determination of criteria for
meeting cleanup objectives. Data obtained during the RFI and technology
performance evaluations are used in this determination. An analysis could be made to
forecast concentrations of the released substance in the media of concern. Based on
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toxicity data and regulatory and environmental standards, the relative human and
environmental hazard posed by exposure to various concentration levels can be
assessed. The combination of the likelihood of exposure to the released substance
and the hazard posed by such exposure provides a measurement of the relative risk
involved. This relative risk factor can then be used to establish cleanup goals and to
assist in the selection and design of appropriate corrective-action technologies.
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SECTION 5 -

POTENTIAL CORRECTIVE MEASURES

This section provides descriptions of corrective measures that may be selected
to contain, treat, remediate, and/or dispose of contamination that is identified during
the RFI of Singer Furniture Company’s Miller Hill Complex. The corrective measurés
described in this Section have been selected based on the current knowledge of the
site. As additional data become available, the technologies described herein may no
longer be applicable and/or additional technologies may be evaluated as potential
corrective measures. The final selection of corrective measures will be made during
the Corrective Measures Study, following the completion of the RFI and analysis of the
data obtained.

5.1 Soil Excavation

The quantity of excavation required at a contaminated site depends on the
volume of the contaminated media, the extent of the plume, and the remediation
method chosen. Contaminated soils and earth materials are excavated with
conventional construction equipment such as backhoes, draglines, front-end loaders,
and even shovels. The type and size of the contaminated area determines the type of
equipment required to effect a satisfactory cleanup. Generally, excavation should be
considered when: 1) contaminated areas are small and involve wastes with relatively
low toxicity, 2) a high hazard to drinking water supplies exists, 3) insoluble wastes
cannot be removed by pumping alone, or 4) long-term treatment would be too costly.

The first step in the cleanup process involves excavation and proper disposal of
the contaminated soils. Disposal could involve hauling the material to an approved
hazardous or solid waste landfill, incineration on- or offsite, or some other treatment
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technique (such as solidification, encapsulation, or solvent extraction and drying)
conducted on- or offsite.

Excavation is ineffective as a total removal technique if the contaminants have
spread over a large area. Factors such as soil types, ground and surface waters, and
amount of precipitation can influence the degree to which a material has leached.
Excavation of all contaminated substances (including ground water and strata through
which it flows) is rarely performed because of the high costs associated with the
transport and treatmeﬁt or disposal of large volumes of soils.

5.1.1 Application/Availability -

Although no absolute limitations are placed on the materials that can be
excavated and removed, worker health and safety are strong considerations in the
decision to excavate explosive, reactive, or highly toxic materials. Other factors that
are considered include the mobility of the material, the feasibility of onsite containment
or in-situ treatment, and the cost of disposing of or decontaminating the soil after it
has been excavated. A frequent practice is to excavate and remove contaminant "hot
spots" and to use other remedial measures for less-contaminated soils. . Excavation
and removal apply to almost all site conditions; however, such actions may become
cost-prohibitive at great depths or in complex hydrogeologic environments.

5.1.2 Design and Construction Considerations

Regardiess of the kind of equipment used for excavation and handling, certain
standard operating procedures and safety practices should be followed.

During the excavation of the contaminated soils, air monitoring should be
conducted to determine the presence of unsafe levels of various hazardous
constituents. Numerous portable direct reading instruments are available for this
purpose. These include:

° Combustible gas detectors for measuring the lower explosive limit (lowest

concentration of flammable gas that will explode, ignite, or burn when an
ignition source exists).
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° Oxygen meters for measuring the percentage of oxygen.

° Photoionization detectors, flame ionization detectors, infrared analyzers,

and detector tubes for measuring gases and vapors.

As contaminated soils are excavated from the disposal area, they should be
transferred to box trucks or to a temporary storage area, preferably a diked or bermed
area lined with plastic or low-permeability clay. A layer of absorbent material should
be placed on the bottom of the temporary storage area. Gas analyzers are often used
to determine the approximate level of contamination in soils so they can be
segregated according to their degree of contamination. Pools of liquid wastes or -
solvent materials should be removed promptly by the use of pumps.

5.1.3 Costs

Total excavation costs will depend on the amount of excavating required. Table
5-1 presents some unit costs for excavating with different pieces of equipment.

TABLE 5-1. SOIL EXCAVATION COSTS®

" o Daily capacity, | Equipment cost
Machine y per day, $
Backhoe with 3.5-yd’ bucket 1200 2463
Crane with 3.0-yd® bucket 900 1623
Wheel-mounted bucket loader 1480 1550
Towed scraper, 10-yd® capacity 440 2189
|| Dump Truck, 12-yd® capacity, 1/4-mile haul 356 626

*Original data from EPA 1985, updated to 1994 costs using an inflation index
of 1.216. ‘

5.2 Capping

Capping refers to the process used to cover contaminated materials in place to
prevent their contact with the land surface and ground water. The designs of modern
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caps usually conform to the performance standards in 40. CFR 264.310, which
addresses RCRA landfill closure requirements. These standards include minimum
liquid migration through the wastes, low-cover maintenance requirements, efficient site
drainage, high resistance to damage by settling or subsidence, and a permeability
lower than or equal to the underlying liner system or natural soils. These performance
standards may not always be appropriate, particularly when the cap is intended to be
temporary. o

A variety of cap design and capping materials are available. Most cap designs
are multilayered to conform with the aforementioned design standards; however, -
single-layered designs are also used for special purposes. The selection of capping
materials and cap design are influenced by special factors such as local availability
and costs of cover materials, desired functions of cover materials, the nature of the
wastes being covered, local climate and hydrogeology, and projected future use of the
site in question.

6.2.1 Application/Availability

Capping is necessary whenever contaminated materials are to be buried or left
in place. Capping also may be performed when extensive subsurface contamination
at a site precludes excavation and removal of the soil because of potential hazards
and/or unrealistic costs.

Capping is often performed together with ground water extraction or
containment technologies to prevent (or significantly reduce) further plume
development. This combined effort reduces the time needed to complete ground
water cleanup operations. Ground water monitoring wells also are often used in
conjunction with caps to detect any unexpected migration of the underlying material.
Surface water control technologies such as ditches, dikes, and berms are also
associated with capping, as these structures are often designed to control rainwater
drainage from the cap and to minimize erosion caused by floods and run on. Two
other surface water control technologies--grading and revegetation--are incorporated
into multilayered caps.



Availability of capping material is somewhat site-specific because the local soils
are typically used with admixtures to form parts of the cap. Synthetic membranes,
which are available in varying sizes, can be overlain and spliced in the field. In
general, capping should be a readily available technology for any contaminated site.

5.2.2 Design and Construction Considerations

The primarily purpose of the cap is to prevent rainwater infiltration. The two
basic designs are multilayered and single-layered. Although multilayered caps are the
more common, a single-layered cap may be acceptable when a site is being covered
temporarily, in an area where little or no ground water exists, or when continual
maintenance of the integrity of a cap cannot be absolutely assured. ‘A vapor collection |
system should always be included in the design of a cover when there is any
indication that significant quantities of the underlying contaminant are volatile.

The design of multilayered caps generally conforms to EPA’s guidance under
RCRA, which recommends a three-layered system consisting of an upper vegetative
layer, a drainage layer, and an underlying low-permeability layer. Single-layered caps
can be constructed of various low-permeability materials; however, natural soil
admixes are not recommended because they are disrupted by freeze/thaw cycles and
exposure to drying causes them to shrink and crack. The most effective single-layer
caps are composed of concrete or bituminous asphalt. Construction considerations
for single-layered caps vary depending on the cap materials used (e.g., concrete,
asphalt, clay); therefore, appropriate construction guidance should be followed
according to the cap material being considered.

Construction of a multilayered cap typically includes a vegetative layer based on
topsoil, a drainage layer composed of sand, and a low-permeability layer formed by a
combined synthetic and soil liner system. This type of cap function diverts infiltrating
liquids from the vegetative layer through the drainage layer and away from the
underlying contaminated materials.

The low permeability of a multilayéred cap can be composed of natural soils,
admixed soils, a synthetic liner, or any combination of these materials; however, a
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synthetic liner overlying at least 2 feet of low permeability natural soil or soil admix is
recommended because the synthetic liner allows virtually no liquid penetration for at
least 20 years, whereas the soil layer provides assurance of continued protection even

if the synthetic liner fails.
5.2.3 Costs

The cost of a cap depends on the type of materials selected, the thickness of
each layer, and the area to be covered. The estimated installed cost of a multilayered
cap is $6.60/ft. This cost includes 3 feet of topsoil overlying a 1-foot sand layer,
overlying 1-foot of compacted clay overlying a 30-mil high density polyethylene (HdPE)
liner overlying 2 feet of compacted clay. Filter fabric is included between the topsoil
and sand drainage layer to prevent clogging. Quality control testing of each layer of
the cap is included in the installation cost estimate.

The estimated cost for a single-layer cap comprised of a sprayed asphalt

membrane is $4.80/sq yd.

5.3 Soll Vapor Extraction

Soil Vapor Extraction (SVE) is a widely used in-situ remediation technology for
the treatment of contaminated vadose zone soil. SVE removes volatile organic
compounds (VOCs) from vadose zone soils by inducing air flow through contaminated
areas. SVE is typically performed by applying a vacuum to vertical vapor extraction
wells screened through the level of soil contamination. The resulting pressure gradient
causes the soil gas to migrate through the soil pores toward the vapor extraction
wells. VOCs are volatilized and transported out of the contaminated soil by migrating
soil gas. In addition, SVE increases oxygen flow to contaminated areas, thereby
stimulating the natural biodegradation of aerobically degradable contaminants.

The performance of SVE improves as the air permeability of the vadose zone
soil increases. SVE is applicable to compounds with vapor pressures greater than



approximately 1 mm Hg. Because vapor pressure increases with temperature, SVE
can also be applied to semivolatile compounds by heating the vadose zone with steam
or hot air.

5.3.1 Application/Availability -

SVE systems can be used at any site where the needed excavation can be
made for their installation. Systems of extraction wells, control trenches, and header
piping are normally required, along with vapor pumping and disposal equipment.
Active vapor control systems are not sensitive to the freezing or saturation of surface
or cover soils.

5.3.2 Design and Construction Considerations

SVE systems consist of several components, all of which require different
materials of construction and installation techniques. Specific material selection is at
the discretion of the designer; however, the materials used should be those that
experience has proven to perform satisfactorily. Corrosion resistance, flexibility, and
ease of installation are of particular importance in the selection of materials and the
design of the components for these systems, which generally will be somewhat
temporary (i.e., expected system life is but a few years).

Approximate values for design criteria should be determined by vapor extraction
tests on one or more test wells, during which the change in pressure gradient radially
from the wells should be monitored. Other parameters that should be monitored
during the tests are vapor extraction flow rates, subsurface negative (vacuum)
pressures at various depthé and distances from the well(s) and negative pressures
within the well.

Active SVE systems can be implemented with conventional equipment, labor,
and materials. Some mechanical equipment may require a delivery lead time of
several months. Well drilling is accomplished with caisson, auger, and bucket rigs. A
few systems having high-torque capacity also are needed to excavate through large
obstacles that may be present. Pipe laying is similar to utility pipeline construction.
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Implementation of active vapor control systems requires little time. Several wells
can be completed by a single crew in a day (equivalent to several hundred feet of
perimeter per day), and collection piping and mechanical components can be installed
concurrently. Vapor control can be implemented upon completion and startup, and
immediate results (as measured in monitoring probes) are realized.

56.3.3 Costs

The capital costs of SVE systems vary greatly and depend on the size and
depth of the plume, the nature of the contaminant, and the selected design criteria.
Table 5-2 shows unit costs for typical components of a SVE system. The large ranée
of unit costs is due to the variable nature of the system, which depends on the
characteristics of the plume in question. Unit costs for deep extraction wells will be
greater than those for shallower wells because more specialized equipment is needed.
Likewise, large-diameter header pipe is more costly than smaller pipe because material
and labor costs are higher. Blower/treatment facilities may vary in scale from a small
blower with a vent stack to multiple, high-volume blowers with or without multiple
and/or high-volume burners, automatic timers, valves, switches, and recorders. Costs
are generally in the $250,000/acre without vapor treatment and $350,000/acre with
vapor treatment.

5.4 Biostimulation

A contaminated site might be restored through biostimulation, a technology
whereby naturally occurring ‘soil microorganisms are stimulated to biodegrade the
waste. The basic concept involves altering environmental conditions to enhance
microbial catabolism or cometabolism of organic contaminants, which results in the
breakdown and detoxification of those contaminants. This technology has developed
rapidly over recent years and appears to be one of the most promising of the in-situ
treatment techniques.

The biostimulation method thét has been most developed and is most feasible
for in-situ treatment is one that relies on aerobic (oxygen-requiring) microbial
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TABLE 5-2. 1986 UNIT COSTS FOR COMPONENTS OF ACTIVE SVE SYSTEMS

Item

Range of Unit Costs, $

Vapor-extraction well (drilling, stone, piping, etc.), in
place

60 to 100/vertical foot

Well connection lateral (10-ft piping valve, excavation,
fittings, etc.), in place

1,200 to 1,800 each

Vapor-collection header (piping, excavation, fittings,
etc.), in place ‘

25 to 130/linear foot

Blower facility [blower(s), safety devices, valves,
foundation, piping, fencing, electrical components, and
service connection], in place

60,000 to 125,000 (total)

Monitoring probe (drilling, pipe, fittings, backfill, etc.), in
place

12 to 18/vertical foot

Operation and maintenance

6,000 to 25,000/year

Monitoring with portable meter

12 to 18 each visit “

*Original data from EPA 1985, updated to 1994 costs using an inflation index

of 1.216.

processes. This method involves optimizing environmental conditions by providing an

oxygen source and nutrients, which are delivered to the subsurface through an

injection well or infiltration system for the enhancement of microbial activity.

Indigenous microorganisms can generally be relied upon to degrade a wide range of

compounds given proper nutrients and sufficient oxygen.

5.4.1 Application/Availability

Considerable research conducted over the past several decades has confirmed

that microorganisms can break down many of the organic compounds that are

common contaminants. Laboratory, pilot, and field studies have demonstrated that

microorganisms can be used in-situ to reclaim contaminated soils and ground water.



The feasibility of biostimulation as an in-situ treatment technique is dictated by
waste and site characteristics. The following factors determine the applicability of a
biostimulation approach:

° Biodegradability of the organic contaminants
° Environmental factors that affect microbial activity
° Site hydrogeology.

The most rapid and complete degradation of most compounds occurs
aerobically. Some compounds, most notably the lower-molecular-weight halogenated
hydrocarbons, will only degrade anaerobically. In general, aerobic techniques are
most suitable for the degradation of petroleum hydrocarbons, aromatics, halogenated
aromatics, polyaromatic hydrocarbons, phenols, halophenols, biphenyls,
organophosphates, and most pesticides and herbicides. Anaerobic techniques under
very reducing conditions appear to be most feasible for the degradation of lower-
molecular-weight halogenated hydrocarbons such as unsaturated alkyl halides (e.g.,
PCE and TCE) and saturated alkyl halides (e.g., 1,1,1-trichloroethane and
trihalomethane). Aerobic degradation in the presence of methane gas, however,
appears to be promising for some low-molecular-weight halogenated hydrocarbons.

The availability of the compounds to the organism also dictates its
biodegradability. Compounds with greater aqueous solubilities are generally more
available to degrading enzymes. For example, cis-1,2-dichloroethylene is preferentially
degraded relative to trans-1,2-dichloroethylene. The most likely explanation for this is
that “cis” is more polar thah “trans" and is therefore more water soluble. The use of
surfactants can increase the solubility and therefore the degradability of compounds.

6.4.2 Design and Construction Considerations

The feasibility and effectiveness of biostimulation as an in-situ treatment method
is determined by the microbial population, the biodegradability of the organic
contaminants, and a host of environmental factors that affect microbial activity. High
concentrations of contaminants and deficient soil conditions (such as low moisture
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content) will adversely affect biodegradation, as will extremes of pH, temperature, and
nutrient levels. In general, optimum environmental conditions are 1) pH of 7.0 to 8.5,
2) temperature of 15° to 35°C, 3) nutrient levels of nitrogen and phosphorus, and 4)
40 percent by weight moisture of soil. Adequate mixing (aeration or cultivation) is
also needed.

Oxygen can be provided to the subsurface through the use of air, pure oxygen,
hydrogen peroxide, or possibly ozone. Air can be added to extracted ground water
before reinjection, or it can be injected directly into the aquifer. The first method,
known as in-line aeration, involves adding air into the pipeline and mixing it, with a -
static mixer for example. A pressurized line can increase oxygen. concentrations, as
can the use of pure oxygen. |

Bioreclamation also requires the presence of nutrients in the soil to effect
biodegradation. Nitrogen and phosphate are the nutrients most frequently present in
limited concentrations in soils. Other nutrients required for microbial metabolism
include potassium, magnesium, calcium, sulfur, sodium, manganese, iron, and trace
metals. Many of these nutrients may already be present in the soil or ground water in
sufficient quantities and need not be supplemented.

The several design alternatives available for delivering nutrients and oxygen to
the subsurface and for collecting and containing the ground water can generally be
categorized as gravity-flow or forced methods. Most of the systems that have been
used in biostimulation projects involve subsurface drains (gravity system), injection
wells, and extraction wells.

implementation of a remedial action involving biostimulation will take longer than
excavation and removal of contaminated soils. Depending on the specific site, it could
also take longer than a conventional pumping and treating approach. The advantage
of in-situ biodegradation over the latter approach is that in-situ biodegradation treats
contaminated subsurface soils and thus removes the source of the contamination.
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5.4.3 Costs

Costs for biological in-situ treatment are determined by the site’s geology and
geohydrology, the extent of contamination, the kinds of concentrations of
contaminants, and the amount of ground water and soil requiring treatment. There is
no easy formula for predicting costs. Costs provided for actual site cleanups indicate
that biological treatment can be far more economical as an alternative to, or in
conjunction with, excavation and removal or conventional pumping and treating
methods. For example, at a small half-acre site where petroleum based naptha
products leaked from a tank over the course of several years, the cost to bioremediate
this site was approximately $150,000 in'1994. This site did not require the addition of
oxygen, since the contamination was confined to the surface, and the contamination
was limited to an area approximately 30 feet by 30 feet. Conversely, at another site
where oxygen addition was necessary, and contamination had spread underneath
several buildings on site, the cost to bioremediate the site approached $500,000 in
1994,

5.5 Solidification/Stabilization

Solidification and stabilization methods of treating contaminated soils are
applied to change the physical or leaching characteristics of the waste or to decrease
its toxicity. In the solidification process, waste constituents are mechanically locked
within a solidified matrix in the form of a crumbly soil-like mixture or a monolithic block
similar to concrete. Although solidification improves the waste handling or other
physical characteristics of the waste, it usually has little effect on the chemistry of the
waste; therefore, leaching of waste constituents may occur in the future. Solidification
may be accomplished by the use of portland cement or a lime-containing product
(e.g., fly ash, ground blast furnace slag, or cement kiln dust). Solidification can also
be accomplished by the use of an organic polymer. In this case, the waste is mixed
with a prepolymer and solidified when a catalyst is added. In a third form, known as
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| thermoplastic solidification, the waste is mixed with heated bitumen, paraffin, or
polyethylene; this mixture solidifies upon cooling.

Stabilization is a chemical reaction that fixes substances in a matrix that results
in a decrease in the solubility or toxicity of the hazardous waste constituents.
Whereas stabilization reduces the solubility or mobility of waste constituents, it may not
improve the physical handling characteristics. Therefore, solidification and stabilization
are often combined to obtain the desired effects of both processes. This is
accomplished by combining alkaline earth materials (such as lime, cement kiln dust,
siliceous materials, or cement) with organic polymers and proprietary chemicals.

5.5.1 Application/Availability

Cement- and lime-based processes capable of solidifying a wide range of
materials are readily available. The materials must be amenable to forming a slurry
with water. Thermoplastic and organic polymer processes, on the other hand, are
often developed on a waste-specific basis and involve the use of proprietary chemicals
and procedures.

5.5.2 Design and Construction Considerations

Cement- and lime-based processes require readily available equipment such as
chemical storage hoppers, chemical feeding equipment, mixing equipment (ribbon
blenders and single- and double-shaft mixers), and waste handling equipment.
Thermoplastic and organic polymer processes require special equipment and trained
operators, generally provided by vendors who are conducting the proprietary
solidification process. '

Lime-based solidification also can be conducted on a batch basis in drums. In
addition to chemical Storage and batching equipment, drum handling and mixing
systems are needed. Some firms have developed drum kits. In this type of
application, earth-moving equipment (backhoes, shovels, etc.) is required in addition to
chemical storage and mixing equipment.
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5.56.3 Costs

Solidification/stabilization costs vary widely with the specific wastes and process
used; however, some general guidelines are available. In-drum solidification/
tabilization can typically cost $335 per ton assuming 49 gallons of untreated waste per
drum and an average processing rate of 4.5 drums per hour. Whereas
solidification/stabilization of wastes in a lagoon would cost $40 per ton if the waste
was mixed in place by a backhoe and remained in the lagoon for disposal. Offsite
solidification/stabilization for pumpable sludges can cost up to $50 per ton and
nonpumpable sludges may cost up to $62 per ton, assuring no more than 200 milés
of transportation of the sludge.: Disposal costs are additional for the offsite
solidification/stabilization.

5.6 Ground Water or Leachate Pumping/Containment

Ground water pumping/containment technologies are implemented to contain
or remove a containment plume. These measures are also frequently used to alter the
direction of ground water flow or to adjust ground water levels. Many of these
measures can also be used to collect or contain subsurface leachate. Ground water
pumping/ containment technologies can be grouped into two main categories which
can be considered either active or passive. Active technologies include direct
containment and removal of contaminated ground water through the use of recovery
wells,' well points, or interceptor trenches. Passive technologies function to redirect
the flow of ground water or to confine the affected ground water to a specific area
through the use of slurry walls or sheet piles. The use of a given technology is
dependent on hydrogeologic conditions and remediation goals.

6.6.1 Active Ground water/Leachate Containment Methods -- Applicability

Recovery wells are typically used where the soil is fairly permeable with depth
and where there is sufficient saturated thickness below the level where the water table
is to be lowered to enable adequate submergence of the well screen and pump.
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Recovery wells with individual submersible pumps can be installed within or on the
perimeter of the zone to be contained. Spacing is normally on the order of several
tens of feet. Recovery well diameters are commonly 6 to 10 inches and screen
lengths are commonly 20 to 40 feet. On occasion, larger diameter wells are used for
dual phase recovery with separate pumps for product and dissolved phase removal.

Well point systems are generally constructed of small well screens less than 4
inches in diameter and less than five feet long. Individual well points are usually
installed at 5 to 10 foot centers, attached to a common header pipe and connected to
a well point pump. Well points are used in fairly cohesive and fine grained soils where
the maximum drawdown from ground surface is less than 15 to 20 feet, and where
deep artesian pressure does not need to be reduced. Well points are effective were
the desired drawdown depth is only a short distance above an impermeable layer.

Interceptor trenches are constructed by excavating a continuous slot in the
subsurface and backfiling the excavation with a permeable material to permit -
drainage. Continuous perforated drainage pipe can also be installed in the bottom of
the trench where the collected water is pumped out for treatment. Interceptor
trenches need not fully penetrate the saturated zone and they provide a continuous
positive cutoff of ground water and/or leachate where contaminant breakthrough is
not likely to occur. Impermeable barriers installed on the downgradient sides of
trenches can also enhance the recovery and containment of impacted ground water.
Interceptor trenches are best suited for low permeability soils with a shallow depth to
ground water to minimize construction constraints.

5.6.1.1 Design and Cons_trdction Considerations--
Wells --

Several factors must be considered in the design of a pumping well system.
These include the hydrogeologic setting, the objective of the well system, and
expected installation difficulties. The extraction of water from wells can be for removal
of contaminated ground water, control of ground water (plume) flow, or both. The
discharge from wells that are to be used to extract contaminated ground water must
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be directed to some treatment facility. Water removed from wells used for ground
water control can be discharged remotely or used locally to enhance the ground water
control system. Treated contaminated ground water also can be used as recharge
water to control ground water flow. B}

A complete hydrogeological understanding of the site should be established
prior to the design of a well system. The design must address the following items:
the number and type of wells needed, their pattern, and their spacing; the radius of
influence of the wells; the required pumping rates; and whether equilibrium or
nonequilibrium pumping will be used.

Determination of the proper spacing of wells for complete capture of the ground .
water plume is probably the most important item in system design. Field practitioners
have long had a standing “rule of thumb" for estimating well spacing: adjacent cones
of depression should overlap (i.e., radii of influence should overlap). This method is
reasonably accurate for aquifers that have low natural flow velocities, but it will not be
valid for aquifers with high natural flow velocities.

Determining the radius of influence for a well in a given aquifer is critical in
corrective action design because it affects well spacing, pumping rates, pumping
cycles, and screen lengths. The radius of influence of a well increases as pumping
continues until equilibrium conditions are reached (i.e., when aquifer recharge equals
the pumping rate or the discharge rate).

Interceptor Trenches --

The major elements to consider in designing an interceptor trench system

include:
° Location and spacing of drains to achieve desired head levels.
° Hydraulic design of the conduit, including pipe diameter and gradient.
° Properties and design of the envelope and filter materials.
[+ ]

Design of a pumping station.

Determining the required location for an interceptor trench is more often based
exclusively on the use of field data than on theoretical design. Site investigation data
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are used to develop potentiometric surface maps, hydraulic conductivity data, plume
boundary limits, and geologic cross sections. With these data in hand, the design
engineer can pinpoint and stake the design drain line.

To function properly an interceptor trench should be installed perpendicular to
ground water flow direction. In stratified soils having greatly different hydraulic con-
ductivities, the drain should rest on a layer of low hydraulic conductivity. If the trench
is cut through an impervious stratum, a significant percentage of the product moving
laterally could bridge over the drain and continue downgradient. Similarly, if soil layers
or pockets with high hydraulic conductivity underly the drain, the substance could flow
beneath the drain.

5.6.1.2 Costs--

Costs of well systems and interceptor trenches for plume management can vary
greatly from site to site. Some of the factors that determine these costs are the
geology, the characteristics of the contaminated and naturally occurring ground water,
the extent of contamination, the periods and duration of pumping, local wage rates,
the availability of supplies and equipment, and the electrical power required. Costs
associated with a well or trench system can be categorized as mobilization costs,
installation and removal costs, and operation and maintenance costs.

Completion of a 6 to 10 inch recovery well will cost between $50 and $100 per
foot of depth, depending on the drilling method and the materials of construction.
Mobilization of the drill rig will require an additional $200 to $1000. There are three
main types of pumps that can be used in a ground water recovery system: jet pumps,
submersible pumps, and vacuum pumps. These range in cost starting at
approximately $250 for a jet pump to over $50,000 for a large capacity vacuum pump.
Submersible pumps usually cost between $500 and $2000.

Costs for installation of an interceptor trench can vary widely, however, the
most significant factor contributing to cost differences is the depth of the trench. For
example, a 3 foot deep trench may cost approximately $8.50 per foot, whereas a 12
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foot deep trench may cost $80 per foot. The deeper trench includes costs for shoring
required to support the trench wall.

5.6.2 Passive Ground Water Containment Methods -- Applicability

Slurry walls, also known as grout curtains, are ground water cutoff t}enches that
are backfilled with an impermeable material such as bentonite. Slurry walls can
effectively cutoff containment migration if they can be tied into an impermeable base
which is not too deep. Slurry walls are best suited for relatively low permeability
conditions in shallow aquifers.

Slurry walls can be placed (relative to the direction of ground water flow)
upgradient, downgradient, or completely surrounding tl"le site of contamination.
Circumferential installations, by far the most common, offer several advantages. This
placement vastly reduces the amount of uncontaminated ground water entering the
site on the upgradient side. Also, if no compatibility problems exist between the
contamination and the wall materials, it will reduce the amount of contamination
leaving the downgradient side of the site. Moreover, the use of this configuration in
conjunction with an infiltration barrier and a collection system (or other means or
reducing the hydraulic head on the interior of the wall) can maintain the hydraulic
gradient in an inward direction, which prevents escape of the contamination.

Sheet piles are steel plates driven into the subgrade below the water table and
secured into an impermeable base at depth. For sheet piles to be feasible the
impermeable base must not be too deep. This containment method is most
appropriate for developing flow barriers and containment cells for short-term
dewatering projects. Sheet piles are best suited for shallow water table conditions of
low to moderate permeability.

Steel sheet piling is seldom used as a ground-water barrier because costs are
high and wall integrity is unpredictable. It is used more frequently for témporary
dewatering in other construction or as erosion protection where some other barrier,
such as a slurry wall, intersects flowing surface water.
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One of the largest drawbacks of sheet piling, or any other barrier technology
requiring pile driving, is that rocky soils tend to damage or deflect the piles and may
render this approach ineffective as a ground water barrier.

5.6.2.1 Design and Construction Considerations-- -
Slurry Walls --

Several factors must be considered in the design of a slurry wall. First, a
detailed, design-phase investigation must be conducted to characterize subsurface
conditions and materials as well as to address the disposition and nature of the -
contamination. The issue of wall compatibility also should be addressed early in the
design stage by permeability testing of the proposed backfill mixture with actual site
materials. The design-phase investigation results can be used to decide on the
optimum configuration and to select any ancillary measures needed to enhance the
performance of the wall.

Construction of a slurry wall is relatively straight-forward. The required
equipment depends on the depth and length of the wall. For walls up to 80 feet deep,
a backhoe or modified backhoe is used for excavation. Deeper installations require
the use of a mechanical or hydraulic clamshell or, in rare cases, a dragline. In small-
volume wall installations batch slurry and backfill-mixing systems may be used,
whereas large jobs require flash slurry mixers and a large backfill mixing area.

Sheet Pilings--

The primary design parameters for sheet piling are its dimensions and
permeability. Dimensional requirements, which are based on site. characteristics, .are
straightforward. Depth limitations are governed by the soil material at the site. On the
other hand, design factors for ultimate permeability of the cutoff are more complicated
and must assume some factor to account for leakage through the interlocking joints.

- For construction of a sheet piling cutoff, the pilings are assembled at their edge
interlocks before they are driven into the ground to ensure that earth materials and
added pressures will not prevent a good lock between piles. The piles are then driven
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a few feet at a time over the entire length of the wall. This process is repeated until
the piles are all driven to the desired depth.

5.6.2.2 Costs--

Costs of slurry walls are highly site-specific. A typical installation based on a
trench 4 ft wide x 40 ft deep x 100 ft long filled with bentonite/water slurry would cost
approximately $375 per linear foot of trench.

Costs of instélle'd éteel sheet piling will i/ary with depth, total length, type of pile
(coated or uncoated), and relative ease of installation. Average costs range from
ap'proximately $8 per square foot up to approximately $20 per square foot. —

5.7 Ground Water or Leachate Treatment Methods

Contaminated ground water or collected leachate may be treated using several
different treatment methods. Treated ground water or leachate can be discharged to
a sewer, surface water, or injected back into the aquifer. Some common ground
water treatment methods include air stripping, carbon adsorption, ion exchange, and
precipitation.

5.7.1 Application/Applicability

Air stripping is an effective process for treating ground water contaminated with
volatile organics. The air stripping process is best suited to compounds having a
Henry’s Law constant of >1. Air stripping is accomplished by passing air through
contaminated ground water which typically entails counter current air-water flow over a
high surface area support. This induces the movement of VOC’s from the dissolved
phase to the vapor phase.

Carbon adsorption is also used to remove dissolved organic compounds from
contaminated ground water. Carbon adsorption involves passing contaminated water
through a bed of activated carbon which selectively adsorbs the contaminated onto
the carbon. When the activated carbon has been used to its maximum adsorptive
capacity it is removed for disposal, destruction, or regeneration. Compounds
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effectively treated include chlorinated pesticides, phenols, aliphatic chlorinated
hydrocarbons, and aromatics. Carbon adsorption is an effective and reliable means of
removing low-solubility organics over a broad range concentration.

lon exchange is a reversible process in which an interchange of ions occurs
between a solution and an essentially insoluble solid in contact with the solution. lonic
contaminations are removed from the aqueous phase by being exchanged with
relatively non-toxic ions held by the.ion exchange material. The extent to which
removal of anions and cations occurs is dependent on the nature and volume of the
contaminant ion, the type of exchange material and its saturation, and the ion in the
contaminated aqueous solution. lon exchange can be used in removing cationic and
anionic metallic elements, halides, cyanides, nitrates, carboxylics, sulfonics, and some
phenols.

Precipitation is a physicochemical process whereby some or all of a substance
in solution is transformed into a solid phase. The process is based on alteration of the
chemical equilibrium relationships affecting the solubility of inorganic species. Removal
of metals as hydroxides or sulfides is the most common precipitation application in
ground water or leachate treatment. Generally, lime or sodium sulfide is added to the
contaminated ground water or leachate in a rapid-mix tank along with flocculating
agents. The contaminated water flows to a flocculation chamber in which adequate
mixing and retention time is provided for agglomeration of precipitate particles.
Agglomerated particles are separated from the liquid phase by settling in a
sedimentation chamber and/or by other physical processes, such as filtration.

5.7.2 Design and Construcﬁon Considerations
Air Stripping--

The design of a process for air stripping volatile organics from contaminated
ground water or leachate is accomplished in two steps. The first step involves
determining the cross-sectional area of the column by using the physical properties of
the air flowing through the column, the characteristics of the packing, and the air-to-
water flow ratio. The selection of the design air-to-water ratio must be based on
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experience or pilot-scale treatability studies. Treatability studies are particularly
important for developing design information for contaminated ground water. In the
second step, the column height is determined mathematically from the physical
properties of the contaminant and the stripping air. }

Installation of a unit usually requires field assembly of equipment or placement
of shop-fabricated/packaged units. Installation of the complex tower internals is the
most labor-intensive task. Overall, however, installation of an air stripper is relatively
simple and can be conducted by most mechanical contractors.

Carbon Adsorption--

Carbon adsorption is frequently used following biological treatment and/or
granular media filtration. These treatments reduce the organic and suspended solids
load on the carbon columns. It is also used to remove refractory organics that cannot
be biodegraded. Air stripping also may be applied prior to carbon adsorption to
remove a portion of the volatile contaminants and thereby reduce the organic load to
the carbon column. These pretreatment steps all minimize carbon regeneration costs.

Like air stripping, carbon adsorption systems are relatively compact and easy to
operate. On the other hand, the phenomenon of adsorption is extremely complex and
not mathematically predictable. Field pilot-plant studies are necessary for the accurate
prediction of the performance, longevity, and operating economics of carbon
adsorption. The following data need to be established during pilot-plant testing for an
initial estimate of carbon column sizing:

° Hydraulic retention time (hours)
° Flow (gallons/minute)
° Hydraulic capacity of the carbon (gallons waste/pound carbon)
° Collected volume of treated ground water at breakthrough (gallons)
° Carbon density (pounds carbon/cubic foot).
lon Exchange --

Specific ion exchange and sorptive resin systems must be designed on a case-
by-case basis. Of the three major operating models (fixed-bed cocurrent, fixed-bed
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countercurrent, and continuous countercurrent), fixed-bed countercurrent systems are
the most widely used. The continuous countercurrent system is suitable for high
flows. Complete removal of cations and anions (demineralization) can be
accomplished by using the hydrogen form of a cation exchange resin and_the
hydroxide form of an anion exchange resin. For removal of organics as well as
inorganics, a combination adsorptive/demineralization system can be used. In this
system, lead beds carry sorptive resins that act as organic scavengers, and the end
beds contain anion and cation exchange resins. The use of different types of
adsorptive resins (e.g., polar and nonpolar) permits removal of a broad spectrum of
organics.

lon exchange is a well-established technology for removal of heavy metals and
hazardous anions from dilute solutions. lon exchange can be expected to perform
well for these applications with fed wastes of variable composition, provided the
system’s effluent is continually monitored to determine when resin bed exhaustion has
occurred. As mentioned previously, however, the reliability of ion exchange is
markedly affected by the presence of suspended solids. The use of sorptive resins is
relatively new, and reliability under various conditions is not as well known.

lon exchange systems are commercially available from several vendors. The
units are relatively compact and are not enérgy—intensive. Startup or shutdown can be
accomplished easily and quickly. These features allow for convenient use of ion
exchange and sorptive resin systems in mobile treatment systems.

Precipitation --

Selection of the most suitable precipitate or flocculent and their optimum
dosages are determined through laboratory-jar test studies. In addition to determining
the appropriate chemicals and optimum chemical dosages, the following important
parameters need to be determined as part of the overall design:

Most suitable chemical addition system
Optimum pH requirement

Rapid mix requirements
Sludge production

o ©6 0 ©o
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° Sludge flocculation, settling, and dewatering characteristics.

The system is relatively simple. The process requires only chemical pumps,
metering devices, and mixing and settling tanks, all of which are readily available and
easy to operate. Precipitation and flocculation can be easily integrated into more
complex treatment systems, and they pose minimal safety and health hazards to field
workers. The entire system is operated at near ambient conditions, which eliminates
the danger of high-pressure/high-temperature operations. The chemicals employed
are often skin irritants, but they can easily be handled in a safe manner.

5.7.3 Costs

The costs for these ground water or leachate treatment systems are highly
dependent on the volume of contaminated water treated, levels and types of
contaminants, types of equipment selected, and local construction costs (if the
treatment units are built on-site). Onsite package waste water treatment systems
range in costs from $70,000 to $300,000 installed. If offsite treatment is used, the
transportation costs will often limit the treatment choices to those that are located
within a reasonable distance. Use of private or publicly owned waste water treatment
works is often available at costs ranging from $0.03 to $0.18 per gallon plus
$4.00/mile per 5000 gallons.

5.8 Levees and Floodwalls

Levees are earthen embankments that create a barrier to confine floodwaters to
a floodway and to protect structures behind the barrier. Levees are constructed of
erosion-resistant, low-permeability soils (i.e., clay), or compacted, impervious fill.
Floodwalls are similar to levees, except that they are constructed of concrete. Levees
generally require a very large base width; therefore, in areas where there is limited
space and fill material, concrete floodwalls are preferred.
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For hazardous waste sites, levees and floodwalls help to control major losses of
waste and cover material and prevent massive leachate production and subsequent
contamination from riverine or tidal flooding.

5.8.1 Application/Applicability -

Flood containment levees may be constructed as perimeter embankments
surrounding disposal sites located in floodplain fringe areas, or they may be installed
at the base of landfills 'albng slope faces that are subject to periodic inundation.

Levees serve to protect land disposal sites from flood waters, which may erode cover
materials and transport waste materials offsite, or which may add water to waste
materials and thus increase hazardouskleachate production.

Levees and floodwalls are most suitable in flood fringe areas or areas subject to
storm tide floodings. They are not suitable for areas with direct open floodways.
Federal Emergency Management Agency (FEMA) and the U.S. Army Crops of
Engineers regulations may limit the use or placement of floodwalls ‘and levees.
Hydraulic analysis of the impact of the embankment on flooding characteristics of the
waterway may be required. Flooding from storm runoff behind a levee and/or
floodwall may also be a problem; reduced flow storage capacity increases potential for
downstream flooding.

5.8.2 Design and Construction Considerations

Levees and floodwalls are generally designed with a height capable of
withstanding a 100-year flood (usually 2 ft of freeboard above the 100-yr flood
elevation). A 10 ft minimum ‘top width is:required for levees to allow access for
construction and maintenance equipment. Levees are generally constructed of
compacted impervious fill. Ideal construction of levees is with erosion-resistant, low
permeability soils, preferably clay. Drainage structures are often needed to drain the
area behind the levee or floodwall. Typically used drainage structures include:
diversion ditches, gravelilled trenches, tile drains, sumps, and/or pressure conduits.
If seepage problems occur, it may be necessary to construct a compacted impervious
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core or sheet-pile cut-off extending below the levee to bedrock. Excess seepage can
be collected with gravel-filled trenches or drains along the interior edge of the levee or
floodwall. Vegetation or rip-rap can be used to protect levee bank slopes from
erosion. Upslope interceptor ditches, diversions, or grassed waterways may be used
to prevent backwater flooding from runoff falling on the drainage area behind the levee
or floodwall.

5.8.3 Costs

Costs associated with constructing and maintaining levees and floodwalls will
depend on site-specific design.variables, availability of suitable embankment soil, and
the local fréquency and magnitude of flooding. The availability of fill:and/or suitable
soil onsite will reduce the construction cost significantly. If backwater flooding or
seepage is a problem, then special structures must be included in the construction
plan. Regular annual inspection for evidence of bank caving, bank sloughing, erosion,
and foundation settlement will also increase associated costs.

Construction of a single floodwall will cost approximately $3/yd® for delivery,
spreading, shaping, and compacting of the floodwall construction material. An
additional $30/yd’® will be required for delivery and placing of stone rip rap. If
diversion ditches are required they may cost from $10 to $100 per foot depending on
whether the ditch is lined.
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SECTION 6 -

SITE CHARACTERIZATION/FIELD DATA REQUIREMENTS

Field data requii'ed for the evaluation and selection of appropriate corrective
measures to be used at the Singer Furniture Company’s Miller Hill Complex will be
collected during the RFIl. The objective of the RFI will be to characterize the naturé
and extent of contamination'at.the SWMUs under. investigation at the Singer facility.
Samples from each SWMU will be taken to determine the hazardous constituents
present and the extent of their impacts. In addition to characterizing the hazardous
constituent compounds present at the SWMUs, other physical aspects of the site must
be characterized. This section describes the overall process of conducting site
characterizations and then provides specific data needs for each of the remediation
technologies discussed in Section 5.

6.1 Site Characterization

An important step prior to determination of proper corrective measures is site
characterization. How detailed the characterization should be depends on the extent
of the contamination and the amount of data required for the planning and
implementation of an adequate response action. The amount of information and data
collected during site characterization efforts is related to the complexity of the situation
and of the selected corrective action response plan. A site evaluation should identify
the nature and extent of contamination, the hydrogeologic characteristics, geographic
and topographic characteristics, and water- and land-use patterns.



6.1.1 Nature and Extent of Contamination

An investigation into the nature and extent of contamination must be conducted
in order to evaluate and select the appropriate corrective measures. The investigation
may initially involve verification or suspected releases. If confirmed, further
characterization of such releases will be necessary. This characterization includes
identification of the type and concentration of hazardous waste or hazardous
constituents released,-the rate and direction at which the releases are migrating, and
the distance over which releases have migrated. Inter-media transfer of releases (e.g.,
volatilization of hazardous constituents from contaminated soils to the air medium)”
may also be addressed, as appropriate. '

6.1.2 Hydrogeologic Characteristics

A hydrogeologic characterization addresses both unsaturated (soil) and
saturated (unconsolidated and consolidated) flow and contaminant transport
conditions. It involves collection of information concerning the subsurface where the
problem exits. Some of this information can be obtained from standardized regional
and local reference sources; however, most of the needed data is site-specific and -
must be obtained by collecting soil, rock, water, and contaminant samples for
chemical and physical testing in the laboratory or by conducting in-situ tests of
hydrogeologic properties.

6.1.3 Geographic and Topographic Characteristics

An understanding of the general physical characteristics of a site is important.
Surface attributes of a site should be identified because they can affect the subsurface
environment both directly and indirectly. Climatic information (e.g., precipitation,
temperature, and evapotranspiration) is also needed. Other factors having an impact
on corrective actions are topography, accessibility, size of site, proximity to surface
water, and proximity to population centers.



6.1.4 Water- and Land-Use Patterns

An understanding of surrounding water- and land-use patterns is essential to an

assessment of the potential risk of affected populations. Current water usage and

expected future requirements in the area of the release are important factors in

determining the criticality of the threatened or polluted water resources.

6.2 Technology Specific Data Needs

Specific data requirements for evaluating each technology described in Section

5 are listed in Tables 6-1 through 6-14. Each table lists the various process data

needs, why the are is required, and how it can be collected. The data needs

presented in this section provide an organized list of information that may be required

to be collected to adequately evaluate any of the technologies listed for use in

remediating the Singer site.

TABLE 6-1. DATA NEEDS FOR EXCAVATION

Data Need

Purpose

Collection Method

Waste characteristics

Not suited for materials with a low
solids content, may need to
employ dewatering techniques

TSS analysis; TDS analysis;
Leachate analysis; solid
waste analysis

Nature and extent of
contamination

Determines feasibility and cost-
effectiveness

Sampling and analysis of
surrounding areas

Topography

Accessibility to heavy equipment
Run on, run off, flood control

Site survey;
town/city/county records

Geologic characteristics -

Difficulty of excavation
Dewatering requirements

Geologic maps; borings,
logs

Climate

Stability determination

Laboratory and field
analysis

Soil characteristics

Stability determination

Laboratory and field

analyses
Gradation, atterberg limits,
% moisture, permeability,
compactability
Land use Backfilling requirements Interviews ﬂ

6-3



TABLE 6-2. DATA NEEDS FOR CAPPING

Data Need Purpose Collection Method Il

Extent of contamination Cost-effectiveness of cap versus Sampling and analysis, site
excavation/removal investigation

Depth to ground water - May not be effective in areas with | Geologic maps, observation

table a high ground water table wells, boreholes, logs,

geologic survey,
piezometers -

Availability of cover Implementability and cost Site inspection, site

materials investigation

Soil characteristics Suitability for use in cover

- Gradation - Sieve analysis

- Atterberg limits - Plasticity test

- %-Moisture . - Volume-wt analysis

- Compaction - Proctor compaction

- Permeability - Triaxial permeameter

- Strength - Triaxial shear, direct

shear

Climate (precipitation) Expected infiltration rate; design U.S. NDAA records; local

criteria records

Land use Selection of proper cap design Site investigation, site
inspection, interviews
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TABLE 6-3. DATA NEEDS FOR SOIL VAPOR EXTRACTION

Data Need

Purpose

Collection Method "

Subsurface geology

Difficult installation with rocky
strata

Geologic maps; boreholes,
logs

Depth to ground water

Selection of drilling depth for
extraction wells

Geological maps; logs,
Piezometers, observation
boreholes :

|
Soil permeability

Effectiveness limited with low
permeability soils

Triaxial permeameter

Waste constituents

Selection of appropriate well
spacing and appropriate

subsurface gas control technology

Sampling and analysis

Moisture content of waste | Well-spacing Volume-weight analysis
and soil
Percent compaction of Well-spacing Proctor compaction
waste

“ Soil grain site distribution Well-spacing Sieve analysis

TABLE 6-4. DATA NEEDS

FOR BIOSTIMULATION

" Data Need

Purpose

Collection Method

Gross organic components
(BOD, TOC)

Waste strength treatment duration

BOD; test; TOC analyzer

Waste constituents

ldventify refractory and
biodegradable compounds, toxic
impact

Sampling and analysis

Microbiology cell

Determine existence of dominant

Bacterial aerobic Il

enumerations bacteria heterotrophic plate counts
Temperature Feasibility in climate In-situ water quality II
monitoring
| Dissolved oxygen Rate of reaction D.O. meter “
pH Bacteria preference pH meter ||

Nutrient analysis NH,,
NO,, PO,, etc.

Nutrient requirements

Field test kits
Lab analysis




TABLE 6-5. DATA NEEDS FOR SOLIDIFICATION/STABILIZATION

Data Need

Purpose

Collection Method

Soil properties

Compatibility with solidification
agent

Soil sampling and analysis

Waste characteristics
constituents, pH, TOC,
etc.

Selection of appropriate
solidification agent

Sampling and ar{alysis

Climate

May be a loss of stability with
several freeze/thaw cycles

National Climatic Center
{NCC), local weather bureau

TABLE 6-6. DATA NEEDS FOR GROUND WATER PUMPING WELLS

Data Need

Purpose

Collection Method "

Depth of aquifer

Selection of appropriate well
system

Geologic maps, observation
wells, boreholes, logs,
piezometers

Depth to bedrock
(impermeabile strata)

Effectiveness of GW pumping

Geologic maps, logs,
boreholes

Aquifer transmissivity

GW pumping. systems perform
poorly with low transmissivity

Pump tests, injection tests,
local records

Aquifer storativity

Indicates degree of confinement;
selection of appropriate well
system

Pump test, injection tests,
local records

Hydraulic conductivity

High conductivity preferred for

most well systems, except ejector
systems which perform best with

low conductivity

Piezometer readings, pump
tests

Geology

Fracture patterns must be traced
in detail to ensure proper well
placement

Geologic maps, logs, “

boreholes

Water solubility of
contaminants

Perform best when contaminants
are miscible and move readily with

water

Sampling and analysis; CRC
Handbook of Chemistry and
Physics

surveys, test trench,

Soil type

Suitability for pumping

Plasticity tests

Soil grain size distribution

Suitability for pumping

Sieve analysis
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Data Need

TABLE 6-7. DATA NEEDS FOR INTERCEPTOR TRENCH -

Purpose

Collection Method “

Depth to impermeable
strata (bedrock)

Trench spacing and feasibility

Geologic maps; logs;
boreholes

Subsurface geology

Non cost-effective if substantial
hard rock excavation is necessary

Geologic maps, boreholes,
logs

Soil permeability

Trench spacing and inflow; not
suited for soils with high
permeability

Triaxial permeameter

Depth to water table

Trench spacing

Geologic maps; observation
wells; boreholes; logs;
piezometers

Ground water and leachate
chemistry

Selection of pipe material
{compatibility)

GW sampling and analysis

Drainage area of pipes

inflow to pipe

Site visit/inspection; site
investigation; topography
map




TABLE 6-8. DATA NEEDS FOR SL

URRY WALLS -

Data Need

Purpose

Collection Method

Accessibility of site
materials

Cost, implementability

Site inspection

Topography

Soil-bentonite walls require larger
land area, relatively flat
topography

USGS topography map; site
investigation; site survey

Depth to impermeable
strata

Cost, implementability

Borings

Seismic history

Cement-bentonite wall not
applicable in areas subject to
seismic activity

USGS geologic maps,
records, field survey, aerial
photos

Heterogeneity of
subsurface formation

Difficult to install diaphragm wall
with rocky subsurface material

Test trench, geologic maps.

Soil conditions

Suitability for backfill

Plasticity, size, permeability
tests

Ground water depth, rate
and direction of flow

Implementability

Existing geologic maps,
boreholes, observation
wells, logging and mapping
piezometers

Soil chemistry

Cement-bentonite wall unsuited
for highly acidic or high sodium
soil

Soil sampling and analysis

Chemistry of waste and
ground water

Compatibility with wall material

GW sampling and analysis




TABLE 6-9. DATA NEEDS FOR SHEET PILINGS

" Data Need

Purpose

Collection Method "

“ Depth to bedrock
(impermeable strata)

Optimal wall depth

Geologic maps, boreholes, “
logs

Grain size distribution

Fine- to medium-grained soil

particles optimum filling sheet pile

joints

Sieve analysis

Compaction

Penetration resistance affects
feasibility

Proctor compaction

Depth to ground water
table

Maximum depth to which sheet
piles can be effectively driven is
approximately .15 feet - .

Geologic maps, observation
wells, boreholes, logs,
geologic: survey,
piezometers

pH of ground water and .
waste

Sheet pile lifetime (neutral pH is
best)

Sampling and analysis “ :

Leachate/ground water
chemistry

Compatibility with sheet pile wall

Sampling and analysis “

TABLE 6-10. DATA NEEDS FOR AIR STRIPPING

Data Need

Purpose

L]

Collection Method

Gross organic components

Suitability for treatment

Sampling and analysis

Specific organic
components

Suitability for treatment

Organic pollutant scan

Leachate or ground water
analysis

Gas flow efficiency

Sampling and analysis

Column packing

Calculation of pressure drop

Manufacturer’s data

Process size -

Calculation of necessary column
length

Capacities of processes
producing wastes

Effluent requirements

Design criteria

Regulatory assessment Jl




TABLE 6-11. DATA NEEDS FOR CARBON ADSORPTION

Data Need

Purpose

Collection Method

Biological organisms in
leachate or ground water

Can aid in treatment through

biodegradation, or can hinder
operation via clogging or odor
generation

Sampling and analysis

Leachate or ground water
TSS concentration

Should not exceed 50 ppm; may
need pretreatment

TSS analysis

Leachate or ground water -
oil and grease
concentration

Should not exceed 10 ppm; may
need pretreatment

QOil and grease analysis

Leachate or ground water
components, and
characteristics

[ L pmmssagmentey

Treatability via carbon adsorption

GC/MS analysis

TABLE 6-12. DATA NEEDS FOR ION EXCHANGE

e —

Data Need Purpose Collection Method
Leachate or ground water Resin selection Sampling and analysis
characteristics
TDS concentration TDS should be 2,500 mg/l for TDS
. efficient operation
" TSS concentration Suspended solids clog resin TSS analysis

Treatability study Flow through rate and resin
regeneration frequency

Laboratory scale trial
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TABLE 6-13. DATA NEEDS FOR PRECIPITATION

Data Need

Purpose

Collection Method

Variations in daily
wastewater flow rate

Implementability; precipitation is
inefficient with highly variable
flow rates

Flow monitoring; stream
gauging

Wastewater characteristics

Reagent requirements, precipitable
constituents, interfering species,
sludge production rate

Sampling and analysis,
GC/MS

pH of wastewater

Reagent requirement and reaction
success

Sampling and analysis

Settling rate

Sedimentation tank size

Laboratory analysis, Imhoff
cone test -

TABLE 6-14. DATA NEEDS FOR LEVEES AND FLOODWALLS

Data Need Purpose Collection Method
100-year floodplain Cannot be constructed in the Topography map; FEMA
elevation and floodway FEMA-designated floodway flood study; USDA records
characteristics '

Levees require large land areas;
floodwalls.can be used in areas
with limited space

Site inspection; site survey;
town/city/county records

Reduced flow storage capacity
increases potential for
downstream flooding

Gauge stations; meters;
USDA records; field
measurements

Site map
Flow patterns and velocity
Soil type

Fine-grained clays or compacted
sand and gravel for levees

Sampling and sieve
analysis; plasticity tests

" Soil permeability

Low permeability soils for levees

Triaxial permeameter

" Topography

Additional drainage structures may
be required in areas with steeper
slopes

Topography map; site
inspection site survey

Geologic characteristics

Bedrock suitable for sheet-pile cut-
off is preferable

Existing geological maps,
surveys; borehole logs
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SECTION 7 -

RCRA CORRECTIVE MEASURES STUDY

Once a list of remedial action alternatives has been developed to deal with all
site problems, these alternatives undergo screening to eliminate those that are an
order of magnitude more costly. than other. alternatives and/or provide. inadequate._.’
public health protection or have ad\}erse environmental impacts which preclude their
use. Only alternatives that satisfy the remedial response objectives and contribute
substantially to the protection of public health, welfare, and the environment should be
considered further. Figure 7-1 is a flowchart showing the remediation technology
screening process.

Those alternatives remaining after the screening are then subject to detailed
evaluation. The objective of this detailed analysis is to provide a leve! of evaluation to
support the selection of the most cost-effective alternative. The detailed evaluation is
submitted as part of the RCRA Corrective Measures Study (CMS).

As stated in the July 27, 1990 Federal Register on Corrective Action for SWMUs
at Hazardous Waste Facilities, EPA anticipates that for most RCRA facilities, the
studies needed for developing sound, environmentally protective remedies can be
relatively straightforward, and may not require extensive evaluation.of a number of
remedial alternatives. Such “streamlined" CMS’s can be tailored to.fit the. complexity
and scope of the remedial situation presented by the facility. For example, if the
environmental problem at a facility were limited to a small area of soils with low-level
contamination, the CMS might be limited to a Single treatment approach that is known
to be effective for such types of contamination. In a different situation, such as with a
large municipal-type landfill, it may be obvious that the source control element of the
CMS should be focused on containment options.

7-1



Site Characterization
¢ Identity contaminants of concem
+ Vertical/horizontal extent of
contamination

» Hydrogeology Preliminary identification of potential

* Potential receptors remediation technologies for affected media
(Both human and environmental)

s Site characteristics affecting
remediation

cannlpncmc?s ‘ Establish closure goals
re?l; rem'%rlmn ¢ Cleanup levels
. Rggnlafo?y clean o Is risk cssessmer))f a
g possible option?

Develop treatment scenarios for dealing
with individual and/or multiple waste groups
and media (soll, sludge, groundwater, drums, etc.)

Determine implementabliity = Federal, State, and
¢ Proven technology Community acceptance
¢ Pretreatment requirements e Capital startup | ¢ Will the selected
» Spatial requirements costs atternatives be
gﬁ":{;’;‘gg If treatablity study « Time requirements «O&M acceptable fo both
' » Does the selected fech- ¢ Disposal regulators and the
* Bench, pllot, or field tests nology meet closure goals? « Permitting community?

Final Treatment Technology
Selection

M 321005

Figure 7-1. Remediation Technology Screening Guide Flowchart
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As stated in proposed 40 CFR 264.525(a), technologies considered under
corrective action must:

° Be protective of human health and the environment
° Attain media cleanup standards )
° Control the sources of releases so as to reduce or eliminate, to the

extent practicable, further releases that may pose a threat to human
health and the environment

° Comply with all applicable standards for management of wastes.

These standards reflect the major technical components of remedies: cleanup
of releases, source control, and management of wastes that are generated by
remedial activities. The first standard - protection of human health and the
environment - is a general mandate derived from the RCRA statute. This standard
requires remedies to include those measures that are needed to be protective, but are
not directly related to media cleanup, source control, or management of wastes. An
example would be a requirement to provide alternative drinking water supplies in order
to prevent exposures to releases from an aquifer used for drinking water. Another
example would be a requirement for the construction of barriers or for other controls
to prevent harm arising from direct contact with waste management units.

Remedies will be required to attain the media cleanup standards that will be
specified by EPA. The media cleanup standards for a remedy will often play a large
role in determining the extent of and technical approaches to the remedy. In some
cases, certain technical aspects of the remedy, such as the practical capabilities of
remedial technologies, may influence to some degree the media cleanup standards
that are established.

A critical objective of remedies must be to stop further environmental
degradation by controlling or eliminating further releases that may pose a threat to
human health and the environment. Unless sound control measures are taken, efforts
to clean up releases may be ineffective or, at best, will involve an essentially perpetual
cleanup situation. Effective source control actions are an important part of ensuring
the long-term effectiveness and protectiveness of corrective actions at RCRA facilities.
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The proposed source control standard is not intended to mandate a specific remedy
or class of remedies. EPA encourages the examination of a wide range of remedies.
This standard should not be interpreted to preclude the equal consideration of using
other protective remedies to control the source, such as partial waste removal,
capping, slurry walls, in-situ treatment/stabilization and consolidation.

There are general factors that are considered appropriate by EPA in selecting a
remedy that meets thg four standards for remedies, and that represent an appropriate
combination of technical measures and management controls for addressing the
environmental problems at the facility. The five general decision factors are:
Long-term reliability and effectiveness
Reduction of toxicity, mobility or volume of wastes
Short-term effectiveness

Implementability
Cost.

o 0 0 0 ©

The order of the decision factors listed above is not intended to establish an
implicit ranking, nor does it suggest the relative importance each factor might have at
any particular facility or across facilities in general. There are circumstances in which
any one of these factors might receive particular weight.

For example, long-term effectiveness may rule out alternative remedies that
might achieve clean up targets in the short-term, but at the expense of creating new or
greater further risks that may necessitate a future corrective action. Conversely,
remedies that significantly reduce actual or imminent human exposure in the short-
term may be preferred over alternatives that eliminate long-term risks, but at the cost
of lengthening the period dUring which exposure persists. Reductions in toxicity,
mobility, or volume are especially valuable in situations where the wastes or
constituents may degrade into more hazardous or toxic products, or fail to naturally
attenuate. Finally, costs may be determinative when more than one alternative remedy
can reach the established cleanup target. In practice, the relative weights assigned to
these five factors will vary from facility to facility according to site characteristics.
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job Ho. $-2148

A.  INTRODUCTION

At the request of Singer furniture, J. £. Sirrine Company was retained
to technically evaluate the environmental condition of a closed waste

disposal site on the property of Plant No. 3 at Lenoir, North Carolina.

There are no written records of the wastes or quantities of wastes which
have been disposed at this landfill. However, municipal and industrial
waste have been disposed because ownership of the property has proceeded
from the City of Lenoir in the 1950's, to Magnavox in the i960's, and
Singer Furniture to the present. J. E. Sirrine Company was retained by
Singeerurniture to coordinate a subsurface investigation of the site.
As a result, Soil & Material Engineers was retained to perform the sub-
surface investjgation and Enwrigh} Laboratories was retained to perform
the analytical nortion of the project. The Soil & Material Report is
included as Appendix 1. The analytical data, performed by Enwright

Laboratories and the Spectrjx'Corpqration, is presented in Appendix 2.

This studj was fntended to be a preliminary investigation to determine:

if material islleaching from the landfill as a result of groundwater
percolation and movement; if the groundwater down-gradient of the site con-
tains constituents-c]assified ny the Environmentnl Protection Agency as
priority po]]utants, and if potent1al]y hazardous constituents exist in

the groundwater in concentrations which might present an endangerment to

the public, aquatic or terrestrial life, or the environment.
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. S-2148

A.

INTRODUCTION - continued

The investigation was limited in $cope and was intended to serve as an
indicator of a b&ssib]e problem with grgzndwater contamination. Per the
results of this investigation; it was proposed that more intensive study
be accomplished if a significant groundwater pro?]em was indicated. This
report contains recommendations concerning additional subsurface investi-

gation and maintenance of the landfill.
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. S$-2148

B. SUMMARY

Singer Furniture disposed of certain wastes; organic solvents, varnish,
lacquers, paints, and other chemicals associated with-the production and
finishing of furniture, in a landfill adjacent to Plant No. 3 in Lenoir,
North Carolina. Singer Furniture utilized the site for waste disposal
generally during the period 1972 - 1978. Prior to this period, Magnavox
utilized the site during the 1960's, and the City of Lenocir used the site
for municipal refuse disposal in the late 1950's. Ownership of the site
has changed and, as a result, there is no record of the quantities or
types of materials disposed. Relative to Singer Furniture, however, it
is known that the materials 1isted above were disposed in the landfill.
A portion of the material was drumned and portions vere either disposed

in bulk or burned in pits.

A monitoring network of four wells was established to determine by
analysis if groundwater has been impa;ted by leachate from the landfill.
This study was not designed to determine the total extent of ahy ground-
water impact. Tﬁé objective§ of the study were: to determine the possi-
bility that groundwater beneath and adjacent to the site is being con-
taminated; to determine the depths to groundwateg and the geologic
materials adjacent to tpe 1andfi]1.land; to determine the hydrologic

properties of the strata beneath and adjacent to the landfill.
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. $-2148

B. SUMMARY - continued

The analysis of groundwater samples indjfates that a certain volume of
material has leached from the landfill. The total extent of the leachate
plume is not known, but sigﬁf%icant contamination was detected in only

one well. This well (N-1) is located imnediateﬁ} below the north face

of the landfill. Two organic solvents, to]gene (166 ug/1) and ethylbenzene
(55 ug/1) and, a plasticizer, Bis (2-ethy1hé¥y1) phthalate (100 ug/1), were
detected. In addition, several metals were detected; most notably,
chromium (400 ug/1), copper (650 ug/1), lead (600 ug/1), nickel (230 ug/1),
zinc (1,100 ug/1), barium (6,100 ug/1), arsenic (93 ug/1), and beryllium
(56 ug/1). The concentrations of chromium, lead, barium, and arsenic are
above the Primary Drinking Water Standards. The complete analytical

data is presentéd in Appendix 2. -

The complete Hydrogeologic Investigation, as performed by Soil & 3ateriaf
Engineers, is presented in Appendix 1. In summary, this study concluded
that groundwater beneath the landfill is moving in a general northwesterly
direction toward the predominant area drainage feature (Lower Creek), a

distance of approximately 600 -800 feet from the landfill.

The general geologic cross-section of the ared beneath and down-grade

of the 1andfill consists of: an upper alluvium of fine-grained silty

clays and clayey silts approximately 10-20 feet thick; a lower alluvium of
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. 5-2148

B. SUMMARY - continued

coarser more permeable material aﬁproximate]y 15-30 feet thick; a
saprolite zone of highly weathered feldspathic rock fragments, coarse

quartz grains, biotite, and clay; and bedrock.

From soil testing, the radial permeability (K) and vertical permeability
(K') were estimated. This data indicates that the lower alluvium is by
far the most permeable strata. The less permeable weathered saprolite
zone qnder]ying the lower alluvium tends to retard vertical percolation
and create more radial flow lines through the lower alluvium to any
discharge point. Therefore, deep groundwater flow paths will not likely
develop beneath and just downgrade of the landfill due to the short
distance to the discharge area (Lower Creek) and the potential of the
_1ess pérmeab]e saprolite to deflect the water bearing lower alluvium

in a horizontal direction.

Soil test informationﬁallowed the following permeabilities to be estimated:

Strata - Radial Permeability Vertical Permeability
Upper Alluvium 0.3 ft/dayA ' 6 x 10°% ft/day
Lower Alluvium 20 ft/day
Saprolite 0.001 -5 ft/day

= (typical range)

4

The actual linear velocity of groundwater in the lower alluvium, considering
the porosity of the soil and the hydraulic gradient, is estimated to be

approximately 1 - 2 feet/day.
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Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. $-2148

B. SUMMARY - continued

Considering the ;above informatioﬁ, it is the conclusion of Soil & Material
Engineers that feachate s]qw}y percolates through the upper alluvium due

to the flow retarding propérgies of the clays in this strata. However,
.once penetration is made to the highly permeable lower alluvium, transport
ofhcontaminant material would proceed at a relatively high rate toward the
discharge point (Lower Creek). However, i£ is not likely that the con-
taminant material would flow direqtly to Lower Creek. Contaminant material
nearing Lower Creek would likely encounter floodplain flow lines which
would transport the material in a downstream direction. Actual inter-
ception of the contaminants with Lower Creek may occur some distance

downstream along a wide, dispered frontal plume.

Consiaering the real field data and postulating the above groundwater
movement scheme, it is the opinion of J. E. Sirrine Company and

Soils & Material Engineers that additional contaminantrplume movement
definition is warranted. This judgement considers that the lower
alluvium is a potential, if not.actual, large sourée of potable water.
It is also a joint conclusion that the Human Resources Department of the
North Carolina Department of Natural Resources and Community Development
will arrive at a similar conclusion upon reviewing the hydrogeolgic and

v

analytical data. Recommendations for additional work are made in this

report.
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C. RECOMMENDATIONS

The Soil & Material Engineers' Hydrogeologic Investigation determined
that a high potential exists for contamination of the very permeable
lower alluvium down-gradient of the landfill. The existing network

of monitoring wells are adequately located for Aeveloping the initial
groundwater monitoring program. However, no wells are located sufficiently
down-gradient of the landfill in the Lower Creek floodplain to better
define the extenf of contaminant plume movement. It is, therefore, the
recommendation of J. E. Sirrine Company and Soil & Material Engineers
that two or three additional monitoring wells be installed in the gower
Creek floodplain northwest of the landfill to tap the  lower alluvium
strata. The water quality would be analyzed in each 6f the new wells
as in.Phase I.n This recommendation considers that the permeable lower
alluvium could transport material beyond the property boundarigs of

Singer Furniture and contaminate a potential large groundwater source.

General informatjpn has been obtained from the North Carolina Department

of Natural Resources and Community Development regarding the existence of
water wells in the general area‘of Plant No. 3. It is recommended that

a systematic‘we]] survey,-involving residential énd industrial establish-
ments, be performed. Although it is suspected that groundwater flow

is ocenerally toward Lower Creek, north and northwest, the well survey

should include the area east of the landfill along Virginia Street as
well as areas west and northwest adjacent to the floodplain.

-7-
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C.

RECOMMENDATIONS - continued

The landfill has been recently ]éve]ed«and grassed. It has been noted
that several small holes or pits are located in the landfill. In order

to minimize the infiltration of rainfall and surface drainage, these

surface depressions should be filled with impermeable soil. In addition,

' any future investigation should include testing of the soil overlying

the landfill to estimate permeability. If the permeability is high,
a possible remedial action may involve covering the landfill with a

layer of low permeable clay.

The above recommendations are presented as criteria for further study.
These recommendations do not represent a proposal for additional investi-
gation, but are presented as a basis for future'work. A specific work
plan ﬁenoting the exact number of wells, soil testing, water quality data,
etc., and the costs involved will be formulated at the request of Singer

Furniture.
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D. LANDFILL CONDITIONS

1. The Surrounding Site

Singer Furniture Plant No. 3 is located in Lenoir, North Carolina near
the intersection of Morganton Boulevard (Highway 18) and Virginia
Street (also known as Miller Hill Road) (Figure 1.). Plant No. 3 is
located on a side hill cut. From the production facility the land

slopes moderately to the north toward Lower Creek.

The property is surrounded by relatively low density residential

areas along Virginia Street to the east and southeast and along
Fairvievarive to the west and southwest. Lower Creek, the predominant
area drainage feature, is to the immediate north. Further north

across Moroanton Boulevard is a large industrial area. To the immedi-
ata south of Plant No. 3 is a heavily wooded hill which rises to a

height almost eighty feet above the production facility.

The 1andfill is located to the immediate rorth of Plant No. 3. Qown-
grade- of the Tandfill (from the northeast to the northwest) is the
undeveloped fioodp]ain ofyLower_gqgek. Periodic floods in this valley
area make it totally unusable for residential.or commercial purposes.

The floodplain is heavily vegetated with treés and undergrowth.

. e

4

2. The Landfill

The landfill, which is approximately six acres, is located immediately

.-9-
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D. LANDFILL CONDITIONS - continued

2. The Landfill - continued

north of Plant No. 3 and west of the facility Tumber yard. The most
recently filled area of ‘the landfill extends to the outer limits of

the Lower Creek floodplain (Figure 1.).

The precise boundaries of the landfill are not known. Initially, the
City of Lenoir utilized the site for disposal of municipal refuse
during a short period in the late 1950's. Municipal garbage and debris
was encountered during the installation of monitoring well W-1B to a
depth of fifteen feet. From this information it was concluded that
garbage was disposed along the western pbrtion of the site in a
relatively narrow arm which extends to the 1075 contour interval at

a minimum.

It was not the intent of this study to perform auger borings in the
landfill to detenniﬁe‘the exact extent of the disposal area or to
identify the matéria]s disposed. From what is known, however, it
appears that the City of Lenofr may have utilized the western portion
of the site and subsequent usage by Magnavox in the 1960's and Singer
Furniture in the 1970's may be confined predominantly to the eastern

section of the site.

During the 1970's Singer Furniture utilized the site for disposal of

-11-
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D.

LARDFILL CONDITIONS - continued

2.

The Landfill - continued

certain industrial wastes, soil fill, and scrap metal. Unknown
quantities of industrial wastes; including solvents, lacquers,
varnish, glues, and paints were likely disposed in the landfill.

A portion of this material was disposed in drums and a portion was

burned in open pits in the landfill.

Since disposal activity ceased in the late 1970's, the landfill has
been leveled and a uniform fill cover applied. In addition, the

entire site has been grassed.

-12-
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E. METHODS AND PROCEDURES

1. Monitoring Well Locations

o

Upon a reconnaisance of the site, it was determined that a monitoring
network of four wells would be sufficient to determine if a signifi-
cant groundwater contamination problem exists. One monitoring well
was located up-gradient of the landfill to serve as a background data
point. Three wells were located dowﬁzbradient of the landfill after
a carefu] consideration of the landfill extent and topographic

information.

The monitoring wells, located on'Figure 2., are listed below.

Monitoring Well

S-1 Up-gradient, south of the landfill

E-1 Dovin-gradient, east of the 1andfill

N-1 Down-gradient, north of the Tandfill
W-1B Down-gradient, northwest of the landfill

(In Partial, Fill)

Prior to the investigation, it was suspected that groundwater under-
1ying the landfill flowed generally north and northvest toward the
predominant drainage feature, Lower Creek. A Lower Creek feeder spring
which heads between the landfill and the 1umbef yard, was also a

* possible flow direction for gréundwater underlying the extreme eastern

edge of the landfill. Therfore, well E-1 was located adjacent to the

. -13-
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E. METHODS AND PROCEDURES - continued

1. Monitoring Well Locations - continued

spring to detect possible contamination moving in.this direction.
Because the spring is very small, it is not thought that it forms

a complete barrier if groundwater is moving in this direction.
Therefore, E-1 was located just east of the spring. The steep east
landfill face prevented locating a well between the landfill and the

spring.

Well N-1 was located down-gradient of the north face of the landfill.
This well is ideally located to detect leachate from the eastern
half of the landfill. That portion of the landfill is suspected of

containing much of the disposed industrial wastes.

A second small spring heads west of the landfill and flows a short
distance to Lower Creek. It was intended to locate a well down-
gradient of the 1éhdfill between the fill and the spring because
this is a possible groundwater flow direction. Well W-1A was

~ abandoned whehvmunicipal refuse was encountered. Well W-1B was an
attempt to move down-gradient of the fill. Municipal fill material
was again encounteredfT The suspected extent 6f this narrow arm of
the fi1l and the dense vegetation in this area prevented further
relocation of this well to the northwest. This well, and the other
three, was sealed with bentonite above the screen to prevent con-

tamination from the landfill material.

~15-
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E.

METHODS AND PROCEDURES - continued

1.

Monitoring Well Locations - continued”

The monitoring wells were installed October 12-13, 1982. The installa-
tion information, i.e., well depths, groundwater levels, soils infor-
mation, etc., is contained in Soil & Material Engineers' Hydrogeologic

Investigation (Appendix 1.).

Monitoring Well Installation

The well holes were advanced utilizing a drilling with a rotary head
and conventional hollow-stem augers. The augered holes were approxi-
mately five inches in diameter and the wells were installed using
two-inch PVC piping. Wells screens were typically. five feet in length,
except ten feet at N-1. A six-inch steel outer casing covered the PVC
stick-up at all well locations. The steel casing contained a locking

cap.

A typical monitdring well cross-section is shown in Soil & Material
Engineers' Hydrogeologic Investigation (Appendix 1.). With the excep-
tion of approved variances, the well installations meet the specifice-
tions required by the North Carolina Department of Environmental

Management.

Mbnitorigg Well Sampling

The monitoring wells were installed October 12-13, 1982. The wells were

-16-
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E.

METHODS AND PROCEDURES - continued

3. Monitoring tell Sampling - continued

allowed to stabilize and on October 19, 1982, the wells were bailed
per standard procedures to remove a minimum of three times the well
volume. The purpose of the bailing was to remove impurities that
may have resulted from augering the well holes, the PVC pipe used
for well casing, or the quick-drying glue used to cement the PVC
pipe connections. The wells were bailed by repeatedly purging the
contents of a six-foot sampling tube with nitrogen gas. The six-
foot sampling tube was equipped with a foot valve which allowed

bailing to near the bottom of the well.

Each of the monitoring wells was sampled on October 20, 1982, for
wgter quality analysis. Samples were taken from the wells using

the same six-foot PVC sampling tube used for bailing. Extreme care
was taken to avoid cross-contamination of groundwater samples by
cleaning the sampling tube between each well sampling. Upon raising
the sampling £Qbé to the surface, the samples for each well were
transferred to a compositing-container. When a sufficient volume

of sample had been composited for each well, fhe sample was immedi-
Ate1y transferred tg several individual contajners that contained the
various preservatives for the pérticu]ar analyses to be performed.

The samples were placed in insulated containers with ice and <hipped

-17-



Trew

Nesta

F 2 rahda S e

VMY

o sy

t ——

(e

Lo tepdinl ¢awrant ]]

Landfill Investigation
Singer Furniture

Lenoir, North Carolina
Sirrine Job No. $-2148

E.

METHODS AHD PROCEDURES - continued

3.

Monitoring Well Sampling - continued

to Spectrix Laboratories, Houston, Texas, by overnight courier.
Certain analyses were'bgfformed by Enwright Laboratories of Greenville,

South Carolina. S .

A definitive 1ist of compounds which were disposed in the landfill
could not be formulated. Therefore, as an initial effort, a wide
range of compounds was analyzed. These included those chemicals
listed by the Environmental Protection Agency as Priority Poi]utants,
certain heavy metals, certain herbicides, phenols, and other miscella-
neous constituents. The complete analytical data, as performed by
Spectrix Léboratories and Enwright Laboratories, is contained in

Appendix 2.

-18-
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F. MOMITORING WELL SAMPLING RESULTS

Groundwater samples were taken from the four monitoring wells on

October 20, 1982. Spectrix Laboratory of Houston, Texas, performed the

organic priority pollutant analysis and Enwright Laboratories of Greenville

South Carolina performed the analysis for metals, cyanide, phenols, dis-

solved organic carbon, chloride, nitrate, and sulfate.

Most of the priority pollutants analyzed were below the minimum level-

of detection. However, four organic priority pollutants were detected in
the groundwater samples and several metals were detected at one location
in concentrations near or greater than the Federal Primary Drinking Water

Standards.

The organic priority pollutants detected are listed below:

Monitoring . ‘ Detect
Hell Location Constituent Concentration Limi
: (ug/T) “{ug/1
S-1 Up-grade.of landfill No Organics
W-18 Down-grade of landfill HNo Organics”
(In Partial Fill) ,
E-1 Down-grade of landfill Methylene Chloride 30 10
N-1 Down-grade of landfill  Ethylbenzene 55 10
- e Toluene 166 10
Bis (2-ethylhexyl)
Phthalate 100 10

The concentrations of the detected organics are relatively low; however these

constituents are listed as priority pollutants based on their hazard potential.

-19-
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F.

MONITORING WELL SAMPLING RESULTS - continued

The compounds detected and their general industrial uses are discussed

below.

Methylene chloride (Dichloromethane) - A volatile liquid, soluble in alcohol

(only slightly in water), nonflammable and nonexplosive in air, highly
toxic by inhalation of fumes, moderately toxic by ingestion and skin
absorption. Primary uses: paint removers, solvent degreasing and cleaning,

solvent for cellulose acetate, plastics processing.

Bis (2 ethylhexyl) phthalate, 1, 2 - Behzenedicarboxy1ic acid

bis (2 - ethylhexyl) ester, (di 2 - ethylhexyl phthalate) - a liquid,
miscible with mineral 0il, insoluble in water, combustible. Primary uses:

plasticizer, in vaccum pumps.

Ethylbenzene - A colorless liquid, soluble in alcohol, almost insoluble

in water; Flammable, moderately toxic by ingestion, inhalation, and skin

absorption. Primary uses: so1veht, intermediate in production of styrene.

Toluene -~ A colorless liquid, soluble in alcohol, insoluble in water,

flammable, moderately toxic by ingestion, inhalation, and skin absorption.

Primary uses: solvent for paints and coatings, gums, resins, most oils,

'rubber, vinyl organosols; diluent and thinner in certain lacquers; adhesive

solvent in plastic items.

-20-
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F. MOMITORING WELL SAMPLING RESULTS - continued

In addition to the priority pollutant organics, the following metals
vere detected at N-1. Metals were not detected in any of the other

wells in concentrations greater than expected background levels.

N-1 , Primary Drinking

Constituent Concentration Water Standard
(ug/1) {ug/7)

Antimony 1.0 No Standard
Arsenic 93 £0
Beryllium 56 No Standard
Cadmium 6.8 10
Chromium 400 50
Copper 650 1000*
Lead 600 50
Mercury 0.2 2.0
Nickel 230 No Standard
Selenium 3.0 10
Silver _ 0.1 50
Thallim 0.1 No. Standard
Zinc . 1,100 5000*
Barium 6,100 1000

* Secondary Drinking Water Standard -

Several metals were detected in well N-1 at concentrations greater than
expected background levels. The cpncentrétions of arsenic, chromium, lead,
and barium exceed the Primary Drinking Water Standards. In addition, the
concentrations Af coppe;, nickel, zinc, beryllium, and cadmium are much

higher than found in the other three wells.

-21-
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F. MONITORING WELL SAMPLING RESULTS - continued

In addition to the metals, well N-l contained the only significant

organics detec;ed in the monitoring n;;work. Ethylbenzene, toluené, and
Bis (2-ethylhexyl) phthaldt® were detected in relatively low concentrations.
Methylene chloride was detected at a very 1ow;§oncentration in well E-1.
Although methylene chloride has been used as an industrial solvent, it is
also used in the analytical extraction of organic compounds. Therefore,

at this low concentration, 30 ug/1, methylene chloride could have been

introduced via analytical contamination.

The analysis of groundwater from the monitoring well network indicates

that a certain amount of disposed material is leaching from the landfill.
The cpntaminatjon appears limited to well N-1. This may confirm the supposi-
tion that the bulk of "the industrial wastes was deposited in the eastern
half of the landfill. The organics detected at N-1, primarily toluene and
ethylbenzene, could have been used as cleaning solvents or be associated
with.the paints, varnish, and lacquers used in the.production of furniture.
The metals detected at N-1 could have also resulted from paint pigments

that were disposed in bulk.

=22-
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SECTION 1.0 INTRODUCTION

1.1, PROJECT BACKGROND -

In September, 1982 Soil § Material Engineers, . (S&E) wass retained by the
Singer Company through J.E. Sirrine Compzny to inake a hydrcgeologic assessment
of the closed 1zndfill at Singer Furniture Plant No.3, Lenoir, N.C. (flo.-).

The cbjectives of this assessment were outlined in SEME Proposal No. P4482-1046,
dated September 1, 1952.

1. Install a ground-water monitoring system that will meet State regula-
tory requirenents.

2. Mazke a hydrogeologic assessment of the landfill area to (1) determine
the possibility that ground water beneath and adjacent to the site is being con-
taminated, (2) determine the depths to ground water and the types of geologic
materials immediately adjacent to the landfill, and (3) determine the hydrologic
properties of geologic strata beneath and immediately adjaéent to the landfill.

1.2 DESCRIPTION OF THE LANDFILL AREA

The site of the investigation includes the general area shown on figure 2. The
principal facilities located at Singer Furniture Plant No. 3 include the closed
landfill area, the main plant building located immediately south of the 1zndfill,

and the lumber yard, located immediately east of the landfill.

The landfill area was preV1ou51y owned by the City of Lenoir and was used as a
municipal disposal site in the late 1950's for about 5 years. The landflll
was then used by the Lﬁgnavox Company until it was sold to the Singer Company
in the early 1970's. The Singer Company dlsposed waste preducts in the land-
Till until the late 1870's. Therefore, the landfill contalns various waste
materials which include runicipal refuse, industrial wastes, and rock and

soil fiil. 1Information provided by the Plant Engineer indicates that the



wastes may include: toluene; acetone; methanol; varicus organic solvents;
resin glues; and ezylene and lead from pigments. Finishing prcducts may incjude
1scguer, staining chemicals and paints that were probably dicposed in hard
form. Liquids from wash-down were previously burned, dumped or cortaineri-ed
until recovery operations were initisted sround 1977. Scrip had been disposed
in the landfill up to 1981. '

The contents of the landfill were leveled’during the last 4 years, and a2 wood
shed was constructed on the landfill refuse near the southern margin of the
landfill (fig.2). The shed is presently used primarily as a vehicle-mainte-

nance garage.

The surface of the landfill slopes gently to the-north, where it drops off
abruptly near the northern margin. A thin layer of landfill meterial extends
beyond monitor well ¥-1. The western edge of the landfill material extends
beyond well W-1B, probably to the 1075 ft mean sea level (msl) contour (fig.2).
The eastern perimeter of the landfill extends to the ditch adjacent to the
lunber vard. The southern porticn of the landfill overlies excavated fill
material upon which Plant No. 3 1is located.

The surface-of the léndfill is presently vegetated; a thin layer of soil covers
the landfill, but small depressions occur in the surface of the landfill
which 21low surface runoff to percolate into the landfill.

AN



SECTION 2.0 GEOLOGIC AND HYDROLOCIC SETTING

2.1 GEXNERAL GEOLGGY ~\D GROUND-WATER CONDITIONS

The Singer Plant No. 3 is located in the Inner Piedmont belt of the Piedmont
geologic province. Rocks within the Inner Piedmont consist of Paleo:zoic age
crystalline rocks which occur in northeast-trending belts. The plant is

located in the valley of Lower Creek which flows to the southwest and empties

into the upper reaches of the Catawba River.

As described by Goldsmith and others (1978), the bedrock in the vicinity»of
the site consists primarily of migmatite gneiss and garnet gneiss, with some
biotite schist and gneiss also occurring. The bedrock is overlain by a
variable thickness of residual soil called saprolite. In the valley of
Lower Creek, alluvial desposits overlie saprolite or crystalline bedrock.

There are no current published reports that describe the specific hydrogeology
of the area surrounding the plant. Information on the hydrogeology of the
Lenoir area was obtained from Mr. Richard Peace of the N. C. Department of
Natural Resources arid Commmity Development (DNR). According to Mr. Peace,
the hydrogeology of the Lenoir area is poorly known, and there have been no
recently completed ground-water studies of this area.

The Singer Plant No. 3 and other industries in the 1mmedlate vicinity of the
Plant purchase water from the City of lLenoir. A mun1c1pal water line. is
located a;ong'Vlrglnla Street, and most of the residents east of the Plant

are served by City water (Lenoir Water Works, personal communlcatlon). There-
fore, there are apparently no private wells located in the immediate vicinirty
of the plant. ' ' '

The elevation of the site ranges from approximately 1095 £t mean sea level
{msl) at Plant No. 3, to 1065 ft msl in the flood plain just north of the
landfill (figs. 1 and 2). The surface of the site slopes gently north to

the edge of the landfill, where it abruptly drops in elevaticn from about



1085 ft mel to about 1066 ft msl on the flood plain surface.

Surface water from the site drains toward the ditch to the northesast between
the landfill a2nd the lumber yard; and to a draw west of the site. 53oth these
intermittent arainage features drain toward the northwest to Lower Creek.

The upper portion of the site 1s adequately drained. The flood plain area
from the 1landfill northward to Lower Creek is..a8 poorly drained woocded area,

which is periodically flooded.
2.3 CLDMATE

Precipitation in the Lenoir area is fairly well distributed throughout the
year. The greatest amount of precipitation generally occurs from early spring
through early fall. The least generally occurs during the late fail and
winter. The average annual rainfall for the Lenoir area is 49.94 inches.
Departures from normal monthly precipitation commonly occur and mild droughts

dare common. -

Precipitation is the source of ground-water recharge in the area. Therefore,
variations in the quantity of precipitation will have an effect on the amognt"
of recharge ‘to the aquifers. During the two months prior to the field investi-
gation (August and September), precipitation was 6 inches below normal. There-
fore, grcund-water levels measured during this investigation may have been lower

than usual.



SECTION 3.0 METHODS OF INVESTICATION

3.1 FIELD INVESTIGATION

Five test holes. (N-1, E-1, W-1A, W-1B, and S-1) were drilled at the site. Four
of these test holes were converted to monitdr wells. The locations of these
test holes are shown on figure 2, and information on these test holes is sum-
marized in table 1.

Split-spoon samples were collected every 2.5 ft for the first 10 ft, where condi-
tions whlle drilling in fill permitted, and at 5 ft intervals thereafter, to the
total depth (TID) of each of the test holes. These: samples were visually classi-
fied in the field, and later in the laboratory by the project geologist, and
lithologic boring logs were prepared (see Soil Boring and Well Records - Appendix
B). These lithologic logs were used in preparing geologic cross-sections

of the site in order to define the subsurface stratigraphy and water-bearing
charactei' of the strata.

The locations and elevations of the test holes were estimated by. measuring the
distance from the test hole to a known reference point on a topographic map

of the site supplied by The Singer Company. Therefore, land-surface and well
elevations should be regarded as approximate.

Water levels were meé.sured in the 4 wells on October 13, 1982 (table 4). Ground-
water levels were measured with an electric drop-line and fiberglass tape to

an accuracy estimated to be within 0.1 ft. These water levels were then con-
verted to approxmate mean sea level (msl) elevationms. '

Field borehole permeability tests were made on Wells W-1B, N-1, and E-1 in order
to determine the radial permeability (hydraulic conductivity, K) of strata be-
-neath the site. These test results are summarized in table 5 and are discussed
in Section 4.0.



The 4 test holes at the site were converted to 2-in diameter wells as illustrated
in figure 6. Wells W-1B, E-1, and S-1 have a 5-ft length of PVC screen with
0.025-in slots and Well N-1 has a 10-ft length of screen. Well constructicn

data are summarized in tables 1 and 2.

A variance to the DNR requirements for well construction was granted by the
Division of Environmental Management (DEM) in a letter dated October 5, 1982.
Field conditions required modification of the approved well construction guide-
lines. The well canstruction modifications were approved by personal commmica-
tion with DEM on October 11 and 12, 1982. | »

The drili rig and all well materials were pressure cleaned between wells to mini-
mize potential cross-contamination. Monitor Well E-1 was developed with compressed
air; and Wells N-1, S-1, and W-1B were developed with water to remove sediments,
drilling fluid, and contaminants which may have entered the screen/well casing
during drill and well construction. Down-gradient Wells N-1 and W-1B were not
developed with air because poor weather condltlons did not permit access to the
wells by vehicle.

3.2 LABORATORY SOILS. TESTING

Laboratory testing of soil samples collected in the field consisted of preparing
lithologic logs (detailed descriptions) and performing 2 grain-size analyses.
The lithologic logs (Appendix B) were prepared by the project geologist from
his own field notes, the driller's field notes, and from his lithologic analyses
of samples in the labbratory.. The grain-size analyses were made on split-spoon
samples fram 2 test holes (W-1B, E-i) in order to characterize the physical pro-
perties of strata beneath the site. These analyses are summarized in table 3,
and the grain-size distribution curves are presented in Appendix C.



SECTION 4.0 GEOLOGY AND GROUND-WATER CONDITIONS

\

4.1 STRATIGRAPHY

Geologic formations beneath the landfill area have been divided into 3 geologic
units. | | |

Alluvium (Unit I) --near-surface sediments of Quaternary age consisting
of clays and silts and permeable fine-to coarse-grained sands.

Saprolite and Colluvium (Unit II)-- soil composed of decomposed bed-
rock (saprolite) and highly weathered bedrock and saprolite talus
(colluvium). : ' ,

Bedrock (Unit (III)-- metamorphic bedrock consisting of migmatite
gneiss, garnet gneiss, and biotite schist and gneiss.

The general stratigraphic relationships, lithology, thickness, and hydrologic
characteristics of these wnits are illustrated on figure 3.

4.1.1 Alluvium (Unit I)

The Alluvium (Unit I) has been subdivided into 2 hydrogeologic units on the ba-
sis of hydrologic ptroperties-- . the fine-grained Upper Alluvium (Unit IA), and
the coarser-grained Lower Alluvium (Unit IB).

The Upper Alluvium (IA) consists primarily of a brown to grayish-black silty
clay and clayey silt. Although this unit contains little sand in.test holes
W-1B and E-1, an inierbedded’ lens of slightly silty sand occurs between the
clay and silt beds in Well N-1. As illustrated in figure 4, Unit IA is 18 ft
thick at Well W-1B, but thins to as little as 9 ft at Well N-1.

The Lower Alluvium (IB) consists of blue-grey to yellow-brown fine to coarse
sand. At the boririg locations, this unit becomes coarser-grained and contains
-less silt with. increasing depth. As illustrated in figure 4, gravel occurs at
the base of the unit at Wells W-1B and E-1. The top of Unit IB occurs at a



depth of 14 ft at Well N-1 and 33 ft at Well 1B. The total thickness of Unit
IB is unknown because the test holes did not penetrate the full thickness of
this wnit. The maximum thickness penetrated is 20 ft at Well E-1 (fig.4).

4.1.2 Saprolite and Colluvium (Unit II)

Although saprolite was penetrated in only' the up-gradient Well (S-1), it is
reasonable to assume that it underlies the alluvium (Unit I) beneath the
landfill. In Well S-1, saprolite was differentiated from colluvium primarily
on the basis of density differences (blow-counts); because these 2 units are .
lithologically similar (see Boring Record in Appendix B). The sabrolite occurs
at a depth of 23.5 ft in Well S-1. The thickness of the saprolite is un-
known because no boring penetrated the full thickness of the unit. Borehole
samples from Well S-1 and exposures in the sand pit south of Plant No.3 in-
dicate that the saprolite consists of layered bands of highly weathered
feldspathic rock fragments, coarse quartz grains, biotite, and clay.

The colluvium originates from the downslope movement of highly decomposed
bedrock and saprolite from the ‘steep slope of the hill south of the plant,
and is limited to this area. As illustrated in figure 3, colluvium over-
Iies the saprolite jin Well S-1 from a depth of approximately 8.5 ft to
23.5-ft.
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GRCUND-WATER OCCURRENCE AND WATER-BEARING PROPERTIES

s
19

.1 Upper Alluvium (iJnit IA)

Ground water occurs in very thin sands and silts in the Upper Alluvium (I14)
under water-table conditions. The fine-grained sediments within this wnit
probably function as semi-confining beds because they are considerably less
permeable than the sands in the Lower Alluvium (IB).

One *grain-size énalysis from Well W-1B and visual analysis of split-spoon
samples were used to estimate the radial permeability (K) and vertical per-
meabiliry (K') of Unit IA strata. The estimated radiel permeability (K)

of these strata ranges from less than 0.1 ft/day to sbout 5 ft/day. The
higher X value is estimated for the thin sand lens which occcurs in Well
N-1 at a depth of 8-11.5 ft (fig.4). An average radial permeabpility- for
Unit IA is estimated to be about 0.3 ft/day because of the overall fine-

grained texture of Unit IA strata. 3 (.f‘[/“) x 126y v 259 en) x Li6x16° clsa,/

- LObLY LO
The vertical permeabilities (K') of strata within Unit IA are interpreted to

be less than the radial permeabilities of these strata. This interpretation
is based on one grain-size analysis, visual examination of split-spoon
samples, and vertical permesbility values obtained from texturally ‘similar
fine-grained alluvial sediments.. The vertical permesbilities of the ciays
and clayey silts within Unit- 1A are €stimated to be less than about

6 x.107% fr/day.

I£ the fine-grained silty clays and clayey silts of Unit IA were laterally '
continuous beneath the landfill area, this-uAit could be regarded as an
effective confining unit.  However, as illustrated on figure 4, these beds
thicken and thin appreciably and-change lithology betw reén wells.



4.2.2 Lower Alluvium iUnit 1B)

The Lower Alluvium centzins the most permeable sirata peneirated in the 4 welic
Informatien from the 5 dewn-gradient monitor wells indicates that ground water
within Unit I3 occurs under both artesian (confined) and water-table (unconfined)
conditions (see fig. 1). Sediments in Unit 1B ‘are coarser and more permeable

than the overlying clays and silts of Unit lA.

The average thickness of Unit IB.strata beneath the landfill area is at least
15 ft and it may be more than 20 ft. Therefore, this unit is considered a

failr aquifer.

The permeabilities of Unit IB strata are estimated to range from about 5 ft/day
to more than 30 ft/day. The average permeability (K,,) is estimated to be
about 20 ft/day. These permeability estimates are based on one grain-size
analysis from Well E-1, borehole permeability tests at Wells W-1B and E-1,

and visual inspection of split-spoon samples.

4.2.3 Saprolite (Unit II)

The saprolite was penétrated in only the background well (S-1). Therefore,
there is not sufficient information on this unit to make reasonably accurate
evaluations of the water-bearing properties of this unit. However, the
general hydrologic properties of saprolite in other areas allows the fol-
lowing generalizations to be made.

Saprolite is commonly porous, with bulk porosities ranging from 30 percent
to 55 percent, as indicated from porosity data obtained from thin-wall
samples in other SEME ivestigations. However, saprolitic soils commonly
have low permeabilities because of the generally high content of silt and
clay. Borehole permeability tests from other ground-water investigaticns
in geologically similar areas indicate that saprolite permeabilities vary
from less than 0.001 ft/day to about 5 ft/day. High saprolite permeabili-
ties are generally the result of relict fractures and joints, and other
planes of weakness. Tne saprolite probably functions as a confining unit

- 10 -
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SECTION 5.0 GCROUND-WATER MOVEMENT

5.1 GROUND-WATEZR FLOW IN THE LOWEFR ALLUVIUM (Unit IB)

. Ground-water movement through the Lower Alluvium (Unit IB) is primarily controlled
- by the locaticn of natural recharge and discharge areas, and bv the attitude of
the underlying saprolite. The lLower Alluvium is recharged by the slow infiltra-
tion of precipitation through the overlying sediments of the'Upper Alluvium (Unit
1A). Lower Creek valley is the local discharge area for ground water mcving
thrcugh the Lower Alluvium. This conclusion is suppcrted by the observation of
the difference in water-izble elevations (shown on table 4) between up-gradient
Well S-1 (1075 ft) and down-gradient Well N-1 (1060 ft). As illustrated on
figure 4, the flow of gro:nd water is generally to the northwest toward the

Lower Creek.

Estimates of the average linear velocity of ground water were made by using a
modified form of the Darcy Equation: ) ’

- K . dh
vV = e A where,

vV = average linear velocity (ft/day); K = hydraulic conductivity (ft/day);
ne = effective porosity (percent); and dh/dL = hydraulic gradient (ft/ft).

An effective porosity (ng) of 20 to 30 percent was estimated from specific yield
(Sy) estimates by the method described by Johnson (1967). The hydraulic gradient
between Wells E-1 and N-1 is estimated to be 0.02 ft/ft. Thereforz, the average
linear velocity of ground water moving through the Lower Alluvium is estimated
o range from about 1 to 2 fr/day (350 to 700 ft/yr).

Vertical Flow:-- De2p ground-watéf flow paths will probﬁbly not cdevelop béneath
the 1landfill because of the following: 1) * The short distance between the dis-
- charge and recharge areas generally precludes the development of deep paths of

greund-water flow; and 2) It.is reasonable to 2ssume that the underlving sapro-



lite 1is less permzable than Lower Alluvium sands. Therefore, the flow of oround
o
wateT through Unit IB will be deflected laterally along the top of the saprolite

towzsTd the discharge area, the valley of Lower Creelk.

5.2 WATER-LEVEL FLUCTUATIONS

Cround-waier levels in?the North Carolina Piéémont fluctuate both in a seasonal
cvcie and in response to shori-term-rainfall events. Normally, ground-water levels
are lowest in the late fall to mid-winter and higher during late winter-early
spring. Water levels in wells located in recharge areas generally have a greater
fluctvuation than wells located in discharge areas. The water level measured in
Well S-1, although screened in saprolite, is indicative of water-table level
located in the recharge area of the site. Therefore, ground-water levels in

this well will probably have a greater fluctuation than water levels in Wells

N-1 and E-1 located in the flood plain of Lower Creek (discha}ge area). While

no seasonal cycle of ground-water levels have been obtained, water-level fluctua-
tions of 5 to 7 ft would be expected in Well S-1. Water-level fluctuaticns in
Wells W-1B, E-1, and N-1 will probably be less than 5 ft. A greater fluctuatic
in water levels in.up-gradient (recharge area) wells compared to down-gradient
wells (discharge areaj wells would increase the hydraulic gradient, and therefore
the potential linear velocity of the ground water. Therefore, although water-
level fluctuations will probably affect the movement and dispersion of contami-
nants, this affect will probably not be enough to alter the probable flow of
potential contaminants toward the discharge area, Lower Creek.



5.5 POTENTIAL CONTAMINANT MOVEMENT

The water table cccurs in the Upper Alluvium below the landfill material. Fre-
cipitaticn inriltrating the full thiclkness of the landfill will cenerate lcachate
before intercepting the vater table. Therefore, it is re2sonable te expect that
the ground water of the Upper Acuifer may be afrected by leachate. However, uwoper
sediments of Unit IA consist of silty clayvs of low permeability; therefore, the
infiltration of potential contaminants is at least retarded by these clays and
silts. These clays afford some protection from contzmination of ground watier
within the underlying sands of the Lower Alluvium (Unit IB). However, where the
beds of clay and silt are thin and permeable or where sand beds occur in Unit

IA (such as at Well N-1), there is a greater potential for contamination of
ground water in the Lower Alluvium.

Potential contamination of ground water in deeper geologic strata (bedrock) is
less likely because (1) the underlying saprolite will probably act as a con-
fining bed that'retards the downward vertical movement of contaminants, and
deflects ground water laterally toward the discharge area, and (2) the higher
radial (“horizontal'') permeability of the Lower Alluviun (Unit IB) will cause
the flow of ground waier within Unit IB to be primarily lateral toward Lower
Creek valley, and (3) ceep ground-water flow paths will probably not develop
beneath the landfill because of the short distance between the recharge and

discharge areas.

There ﬁre no known wells located down-gradient of the landfill. Therefore, the
direction of ground-water. flow toward the creek is unaffected by pumpage, and

it is reasonable to expect that no water supply wells are currently being impacted
by leachate contaminants. -

- 14 -



SECTION 6.0 SUMMARY OF CONCLUSIONS
AND RECOMMENDATIONS

The generation of leachate by the infiltration of precipitation through the
land{ill is likely. The underlying clays and silts within the Upper Alluvium
(Unit IA) will 1likely retard and atfenuat_g at least some of this leachate.
However, where Unit IA is thin and/or contains beds of pexmeable sand‘; as at
Well R-1, ground water within the Lﬁder])'ing sands of the Lower Alluvium
(Unit IB) could be contaminated by leachate.

Contamination of ground water within the bedrock that underlies the landfill
area is not probable because the saprolitic soils (Unit II) will probably
retard the downward movement of contaminants.

Contamination of the Upper Alluvium is likely, and there is a potential for
contamination of the Lower Alluvium. However, there are currently no known
water-supply wells located in what is interpreted to be the down-grad.ient
direction of ground-water and contaminant movement. Therefore, no known
wells are currently being impacted by 1andfill leachate.

The existing wells are located in the general down-gradient direction of. - -
- ground-water flow from the 1andfill, and therefore may be used to monitor- .
potential movement of contaminants in the Lower Alluvium adjacent to the
landfill, However, the precise direction of ground-water flow is unlnown.
Therefore, additional monitor wells.would be needed to confirm the direction

of ground-water movement and the lateral extent of contamination.

The rates of Jateral ground-water movement beneath the landfill and adjacent
area presented in this report are estimates which are believed to be reason-
able approximations. However, should it be necessary to more ‘accurately
determine ground-water flow rates and the rates of contaminant dispersion,
additional field and laboratory testing would be necessary.

A systematic ground-water monitoring program is recommended to (1) establish

- 15 -



the range of water-level fluctuations in the hydrogeologic units beneath and
adjacent to the landfill, (2) establish baseline, or background, ground-water
quality data, (3) monitor the movement of contaminants, and (4) evaluate the

effects of contaminant movement.

General information on watér wells in the general area of the Plant site were
obtained from the N. C. Department of Natural Resources and Commumnity Develop-
ment and conversations with Singer personnel. It would.be prudent to perform
a systematic well survey of homes and industrial establishments located east-
southeast of the plant site to verify whether the Alluvium is used as a

source of drinking water supply,

In order to reduce the generation of leachate, the surface of the landfill
should be maintained in order to eliminate as much as possible the infiltration
of rainfall and surface drainage. Existing pits on the surface of the.landfill
should be filled with impermeable soil.

~
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¥ell SLME Well
Ficld Heporl No,
No.
TH- LA W-IA
T4-1B ¥-18
TH-1 N-|
TH-) E-|
TH-n 5-1

1

i

i

NOTE:

TABLE 1. TEST BORING AND WELL CONSTRUCTION DATA

]

Land- Casving Clevatinn Original Scrern GCravel Drpih
Snrh:.c Stick Top of Casing Boring Deprth Depth welt
Elevalion ~Unp; {T0C) Depth Scal
(FT MSL)

.« 1081 Nune o Hune 0 None None None
10773 1.9 107s.9 1 p-8s$ - 36-32
1067 3.3 1020.3 .8 9.7-13.7 8.5-21.5 £.5-8.5
107} 3.9 1074, s 1-32 25-32 23-2%
1092 2.9 1094.8 0 25-30 1.5-30 19-21.8

1Estimate_d from topographic map of
site supplied by the Singer Company STME Job

Remarks

Abamdnned Decause

garbage and debri

Backnground ObL-
servation Well

No. uu4g2-1



TABLE 2, SUMMARY OF WELL CONSTRUCTION DATA

DRAFT

§TMT Novth Careline SOIL & MATERIAL ENGINEERS WELL SUMMARY
QAU Calumell , sur. Jouto. il
e e @ Sy i S G 2 v ——— - — — . — --‘--.——T—- * o— - - " '
Siete YT Clovall walt Y.;mCOiM' Castng Pump] Date | Chasntral | Well
! Weth Mool womber Jwornt Ne. |'nsg‘)m' Owneeltocation Use [Depth| Do, [Oaptn| Rota 1Comp.| |04 lgma,o.. Cona. Remsrta ;
I Singer -Lenvir Test hole abantoed because of garbage !
TH-1A WelA 1091 1t. [ West of Land(itl 10 11, [None VN2 Lrillers and debris, J
82
- 1
. . inoryanig Screen N0-4S 11, sel In slightly silty, .
Singer-Lenoir b ;
THY W-10  po77 M. [Wesl of Lanarit  Jous es f1.fr-in. Jeo 1. 0/M21 oriticrs - [Deslicide | GF Jmedium sand to smoll gravel. g
- * 92 Ceolugists| 40 .
* Singer-Lenoir |,",,,g,";d Screen 9.7-13.7 11, set In fine 1o coarse
Ti-2 N-I hor? 1. {North nf Landtin  Joss |a.s fr-in. | 9. 07127 Drillers Pesticide] GP | sand, slightly silly 1o siliy. 1
L . : . n. 31  GeologistsiVnlatile .
P Singer Lennir nofgfnic Serren 27-37 11, setl in meditnn to coarse :
1T €l f071 1. [Cast of Landfill POS |35 fLf2-ln. 27 1, 07131 Prillers  Teslitie|{CP }sand,
| B2 Leolngists Molatile . .
i Singer- | enoir norgenid Screen 25-30 M1, set in saprolite,
TH-& S-1l 032 fi. {Snuth of Landfill bBS J0 M. =in, 28 12, o/ta/ Priflers Yesticide [GP [ Backgi oind vhservation well.
by Main Plant Didg. g2 Volatlle l

[_ ) i J

STME KO-) lrev. 11751 ’ :




.Well No.

W-18

E-1

NOTE:

TABLE 3. SUMMARY OF PHYSICAL LABORATORY TESTS

Sample Description

Depth of Sample (M)

28.5 - 30 Slightly Sandy CLAY

18,5 - 20 . Silly SAND

]BaSed on information from Johnson, 1967

L]

Hydrogeologic
Unil

DRAFT

Célimated

Unit 1A

Unit 1B

Effeclive
% Silt and Clay Porosily
( 0,074 mm) Np.
79.1 5-10%
22.0 20%

SLME Job No. 1182-129



Table 4. Summal, of Water Level Data

| §oE e

WELL ELEV. DATE WATER LEVEL MEASURED " REMAKKS

NO. M.P.. MEASURED BELOW M.P. | ELEV, BY

W-1B 1079.9 | 10/13/82 20.5 1058.4 | Curt Gorman ‘Well scrcened in Unit 1B

N-1 1070.3 10/13/82 10.4 1059.9 | Curt Gorman Well screened in Unit 1A/I1B

E-1 1074.8B .| 10/13/82 9.9 1064.9 Curt Gorman . Well screened in lnit 1B

S-1 1094.8 LO/lé/BZ 20.2 1074.6 Chris Silkwood Well scrcened in Unit 1]
NOTE: Measuring Point (MP)
of all wells 1is top of cas
(roc) .

SEME Job No. 4482-125



L d

TABLE 5. SUMMARY OF FIELD BOREMOLE PERMEABILITY TESTS E\Bf -

DEPTH OF '
SCREEN ESTIMATED RADIAL
INTERVAL IHYDRAULIC CONDUCTIVITY HYDROGEOLOGIC
ILL'NOQ.  TESTED (ft) (cm/sec) (ft/day) UNIT LITHOLOGY REMARKS
-y : ) Slightl
-1B 40-45 3.3 x 10 9.4 Unit 1B Silty Sand
-3 . Slightly
-1 27-32 8.6 x 10 24. 4 Unit 1B Sitly, medium
lo coarse Sand
-1 9.7-19.7 7.0 % 1‘0“'5 0.2 Unit 1A/Unit IB Sill, and fine Wddl scresy not fully

NOTE: Falling head tests performed October 13, 1902

to coarse Sand

developed, therefore
@laulaled pernncability
is cxsiclerred lower
than actual permenbility

StME JOB NO. nhB2-129



. OUIL IDUNITICU iYL Y e 1w v e
The Singer Co.-

Location:| pnnir County:Caldwell NC Job No.: 4482-129 Borlng or Well No,:W-IB
Logged by:C. Corman orined by: C. SilkwoodGrld Coord.: Lat.-Long.:
Date Started: |n/12/87 Boring Depth: 45 ft. Static Waler Level: 20.5 {t
Date Completed: 10/12/82 Well Depth: 4s ft. Permeability Tests:_Falling Head
Deltting Method:_Auger Casing:_2-in, PVC Sch 80 Thrd. 0-40 ft '
Flushed 100 ) Bentonite
Development Method:_gal. wajer Screen: 2-in PVC Sch 80 Thrd, .025- Seal: 3638 H.
. . in- lot uo"qs ft. PIELIRATION B Yo o wBLS C* 0,08 O° Yol ad
Soil Samples: Sp“t Spoon Grou!:Portlaan‘ 0"36 ft. FoLAmE 3D1n 10U SIS TC Peevt Lo 4 €& Boawe
. . . Pz e macaa va
Geophysical Logs: None Chem. Analysis:_lnorganic & Orqanic e -
£ o .'l~ﬁ.0'o~—.s°-'\'l.':._
Elev. g o Description
:]077 =) s 10 29. 30 4«0 -l ]
' - o Fill, silt, wood debris, charcoal, glass.
o —
I
-
SS 3
. ﬁ
- JFill, as above.
- - .
- -1
2 Dp
- — l .;-‘k*'
- . I~ ?‘
-~ : ‘
-
I
- {Water table at approximately 13 ft in borehole.
s, o
ss "~ JClay, grey, firm, sticky, silty, some muscovite @
JNakes, with large amounts of imbedded medium-
N qto-coarse grained, subangular sand. '
~ Clay, medium brown, grey, mottled, soft-to-firm,
~sticky, slightly silty, with some muscovite flakes, .
5SS Jsand content very low, medium- to-coarse grained| Q
~ Tvery faint oil odor.
.
~  JClay, as above, plastic, n6 odor; grading to )
ss [ 1 ' : :
;25' Silt, blue/grey, very clayey, plastic and sticky,
-~ Twith very small amounts of .fine grained sand.
oy itic, sand content increasin
) ~28.(}«V&ry l_oose, muscovitic, n g
~at 28 ft.
ss [ 1]
n . :
N 3.0 /Sand tlue/qrey, very fine, scme coarse grained,
-_-—js ) 3rsubrounded to subangular, mocerately sorted, very
}ss- [C <silty, slightly clayey, muscovite. » q

.~ P BN



SOIL & MATERIAL ENGINEERYD, iNC. Page 2 of 2

SOIL BORING AND WELL RECORD

The Singer Co.-
Location:| snpir County:Caldwell, NC Job No.:Ul482-129 Borlng or wWey o .W

Logged by:C. Gorman Driltled by: C. Silkwoocd3rid Coord.: Lat.-Long.:

Da2te Started: |n0/12/8? ”Boring D.Ep”\:_is_&.___sw\ic VWater Level:#
Czte Completed: 10/12/82 Vell Depth: 45 ft. Permeability Tests:_Falling Hea
Drllling Method: Auqer Casinp:_2-in. V_C__Sch 80 Thrd. _0-40 {1.
Flushed 100 B i
Development Method: _g_a_LLaie_,w_Screen 2-in PVC Sch 80 Thrd, .025- Seal: 358.n3‘80 i
l uo us ft PISETS %0~ & Yol = pl® (% 8 Doy B¢ sar
Soil Samples: Split Spoon Grout: Portland 0%5 eemi33m 10U tE T b s e 1 s
Geophysical Logs: Nane Chem. Analysis: lno:gan:c&Organic 12(1"‘ T
a - 'D;scrip(ion _ I
Elev, |o W : .
a 3 :O 30 >O a0 w_
(37, == . . : - -
& Silt, grey, with some fine grained sand.
-39. . - — @
sSsS F Sand, light yellow/brown, to red/brown from
— — o staining, very fine to coarse, predominantly
_— n medium grained, subangular, poorly sorted, very
— N slightly silty, muscovite and biotite flakes- fme
- N some orange oxide stains; grading to medium-to-
— = 3.5 coarse grained sand at 43.5 ft; large gravelly :
—_1 ss Ly, layer, subangular to rounded at 44.5 ft, ) o)
5. imbedded with medium-to-coarse grained sand,
\muscovite and biotite flakes present.

Boring terminated at 45 ft.

DQN"?’ |

R I I I I I I I e I L e e ]

SS = Sclit-Spoon Sample

At bt i et bttt it I Y Y 1 IR IR L
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SOIL BORING AND WELL RECORD
The Singer Co.

Location: J annipe County:Caldwell, NC Job No.: 4u82-129 Borlng or Well No :E-|
Logged by:C. Corman Drilted by:C. SilkwoodGrid Coord.: Lat.-Long.: )
Date Started: 10/13/82 Boring Depth: 35 f1. Static VWater Level: 9.9 ft
Date Completed:__10/]13/82 Well Depth: 32 fi. Permeablilly Tests:_Fsllinc Hesd
Drilling Method: Auqer Ccsing:__2-in PVC Sch 80 Thrd, 0+27 ft.
ir . ‘ ) Bentonite,
ODevelopment lethod: Compressor Screen: 2-in PVC_Sch 80 Thrd, .025-inSeal:33.9c 1y
- SIOI, 27—3 t. PUSETN N0~ w T = =0l O 8. .00 OF 1408
Soll Samples: Spllt Spoon G[out:PD[Uand'*Q—23 f1 FeilomE 30n 210U a0 TI Bervt § 4 rm & € pome
‘ t LR ansias 4 —-atye n,
Geophysical Logs:___tigLChen). Analysis:lnm(ﬁn'c___‘ﬁ_l_ﬁ_@!_géajg&\l:(:_,",.,,,.,_,u — cones
f o D . . :\&"- A - —(-l-.‘.so.'._. ..o_‘:..n'
Elev. g - escription ‘?’ -
:]07] [a} ] ‘,’.\\; ' 30 30 4«0 w0
* = 1 . : . : s y X
= ~ Fill, silt, reck fragments, muscovite flzkes, debris. v
] kN
C ¥
C
SS A
= -1
] 5 gl @
"+ CQlay, dark grey, soft-firm, sticky-plastic, slightly silty,
ss I -1 with some fine grained imbedded sand, muscovite flakes )
- -1 present. (&
sl
- ] Clay, blue/grey, soft, sticky-plastic, slightly silty, with &
SS [ -} some imbedded medium-to-coarse grained sand, quartzose, abun-
-1 dant muscovite flakes.
L
’-’ -
- 4
b - .
—{33, 5] — , _ =
sSS -1 Silt, blue/grey, soft, very clayey, with some imbedded medium- &
— 7] to-coarse grained sand, quartzose, abuncant muscovite flzkes.
A
SS :19' =} Sand, grey, very fine-t-fine grained, some medium grained, - 2
— subangular, very silty, clayey, poorly sorted, abundant
- T] muscovite Tlakes; interbedced with small silt layers con-
- : taining very fine sand.
- — -
- -4
d —1 ° ,
- .
- b - - . . @
SS_24. 5_] Sand, grey, loose, very fine-to-fine grained; some medium
= -] grained, subrounded to subangular, slightly silty, slightly
—~ -1 clayey, moderately sorted, muscovite flakes present.
- - 55, &) .
T TSS 23. ~{ Sand, lignt yellow, with some orznge/broun staining, medium-
—_—— - -] to-coarse grzined, subangular, very slightly silty, moderately
- - -{ sorted, muscovite-tiotite in fine pzrticels, some oxide
i ] staining.
- 1 “Sand, fine orained to large cravel, yellow/brown, slightly
33, 5_r/s§lty. tggy'poorly sor'.ed? a.’)i.:n\éani éqld muscovite flZkes)
ss -{ biotite, quartz and feldspar fragments, . T
[5c o1 Borino terminated at 35 ft. . :
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SOIL BORING AN

The Singer Co.-
Location: | pnnijr

)

Logged by: C. Corman DOrilied by{. Silkwood Grid Coord.:

LI NP,

D WELL RECORD

County:Caldwell, NCJob No.:

4uB2-129 Borlng or Well No,

Let.-Long.:

———

Date Starled: 10/12/82 Boring Depth:_|n ft Statle Water Level: Nane

:Yl-l e (

Date Completed: 10/12/82 Well Depth:Abandoned Permeabillty Tests: None
Drilling Method: __ Auqer Casing: None )
| . e :
Development Llethod: None Screen: None JA;A Seal: Nnone
. by AP LelIeamn, M Vet MUTSL® OF BLO=T DF VLD A -
Soll Samples: Spht Spoon Grout: None 'i.f@u:::.::- COUIAED C DAY 1o LD e
Pal 3aung —— -V Yas
Geophysical Logs: None Chem, Anelysis: None ﬁ%w-nu---ﬂu e meveenns
f i ‘.-.~n--vv---so-:\:-;n
o - Description -
"'E]';g:l g u 3 10 20 20 «0 0 so
- o Silt, red/brown, finely to medium sandy, quart-
[~ ] zose, some muscovite flzkes.
L. 4
Ss L.3‘5: Garbage, wood deb‘ris, cans. €
- . ]
“6’0: Sand, red/brown, very fine-to-coarse grained,
SS | g subangular, very silty, gneissic composition. LS.
- J Debris hindering drilling - 9.3 ft. )
ss [3-07 pr
10.

IR I I I I I T I ]

s e e ey e iyttt qoerr ey tytrityerad

Abandoned test hole at 10 ft.
debris.

SS =

Split-Spoon Sample

due to garbage

and




SOIL BORING AND VWELL RECORD '
becztion: The Singer CazlencirCeunty: Caldwelll N.CJoE No.: 4182129 Soring or Well Koy,

SS = Split-Spoon Sarple

Logged by: C, Corman_ Drille¢ by: C. Silkwood Grig Coord.:_21.5 ft. tLat.-Long.:
Dzte Started: 10/11/82 Boring Cepth: 21.5 ft Static VWeter Level: 10. 4 ft
Dzte Cempleted: 10/12/82 “ell Cepth: 19.7 ft. Permezbilily Tests: Falling Heac
Crilling Method:__ Auger Czsing: 2-in PYC, Sch 80 Thrd, 0-9.7 ft.
Flushed Zinch PVC Sch 80 Thrd,
Development lethod: 100 gal. walerScreen: ,025in slot 9.7 - 19,7 SEAL: Eenionite 6.5
Soil Szmples:__Split Spoon Grout:__Portland 0-6.5 ft. e e T
. . . 2, PArie- e
Ceophysical Loos: npne Chem. Analysis:lnoEganlcE.Or@'glc m'___ J = =
£ .\W.‘: . ~ —
o - Description &f‘; =
Elev.{o w - y 3 10 320 30 a0 i
+1067(o . 2 o=
! -  -{Silt, red/brown, with very fine grain, some coarse grained, Vﬂb(’
- -{quartzose, subangular sand, strong propellant odor. %
- -1 5ilt, light red/broun, with very fine grain, some coarse
o ] grained, quartzose, subangular sand, clayey, micaceous, feld-
. 5] spar grains, strong propellant odor, rags and debris from y
— F 3 Ea.s to 5.0 ft. . ¢
sS I S'm/aay. grey/black, firm, sticky, with some imbedded very fine-
- ~° - to-fine, same cosrse grained sand, very fine muscovite flakes,
~] some organic material and rag fibers.
SS A Q
I
N 8'9: Sand, grey/black, loose, very fine-to-medium grained, slightly
- -1 silty, predominately quartzose, some feldspathic grains,- sub-
N -] rounded to subangular, moderately sorted, abundant muscovite,
. ~  }no odor, wet. 9
] ss [ 3
_— ;IZ'Q] Silt, grey, with fine-grained sand, grading to silty sand. 7
._..—__* sSS E“:’(: Sand, grey, fine-to-very coarse grained, firm, predominantly q
-_— -{ quartzose, some feldspathic aorains, subrounded to subangular,
_— = -1 poorly sorted, some muscovite flakes, larger grains are
. " : angular.
—— - -
] I
— - -— .
== 5% ho.¢ = T
F * {CGrading to brownish-grey silty sand at 20 ft. _
[21. 5]
- ABoring terminated at 21.5 ft.
- - : : ‘
- - .
[__. . - v
I
-
~ -
— 7]
I
I~ N
S




SOIL BORING AND WELL RECORD

Locztion: The Singer Co-lenarCouniy: Caldwell, N.C.Job to.: 4482-129 Boring or Vell lio.: S-1(

Ltogcged by: C. Silkwood Drlliec by: C. Silkwood Grid Coord.: Lat.~Lon=,:

Cate Stzrted: 10/13/82 Eoring Cepth:__ 30 ft Static Water Level: 20.2 ft
Dzte Cempleted: 10/14/82 Viell Depth: 30 ft Fermeabilily Tests: none L
Srilling Wethod:  Auger csing: 2-in PVC, Sch 80 Thid, 0-25 ft
Flushed Z=in" VT, San 80;
Cevelczment llethod: 160 g3), water Screen: Thrd. ., 025in <ot. 2530 ft Sezl:Bentonite 19-
Soil Szrples:  Split Spoon Grout:_ Porlland 0-19 ft. :’.:.h'-"‘""'.’.":'-.';.;.:":7..'". el
Cecphysiczal Logs:  none Chem. Anzlysis:Inorganic £ Organic =T
Elev. g. g Destription o
+1092|a _ ;-:{;b}: 3040 o0 w0
[ S
- - Silt, red/brown, loose-to~firm, slightly clayey, ’
" 3 with fine 1o medium grained, quartzose sand, some
- -] muscovite flakes and weathered feldspar fragments,
-{ some organic material. Fill.
ss L 3 G
~ Silt, as above
I
-
" g. ¢
ss | 8. - Sand, orange/white, firm, with very: fine to - °
- O coarse grained quartz and feldspar fragments,
- o silty, some biotite and muscovite, highly
- 4 weathered.
L]
SS - T ’ * c‘ ¢
- 1 Sand, as above, yellow/brown, large feldspar
- 1 fragments, silty. '
I
ad q .
S5 . 7Sand, red/brown, firm, with very fine to coarse |. $
- grained quartz and feldspar grains, large feld-
[~ ‘:‘j spar fragments not as numerous, heavily musco-
= vitic, moist, highly weathered.
W
i : .
SS [23-3 Saprolite, red/brown, white, mottied, quartzose
-~ -] 2nd feldspathic grsins and fragments, feldspars GT
— - - 3re soft, heavily weathered, dark minerals-augite,
S n oa in fragments, very silly, very fine rock fragments
—_ 27. 0] Saprolite, white to brown, 'quartzose and feldspathic
i [ ] grains and fragments, feldspars firmer, sbundant
— - -] muscovite, sand grains predominantly coarse, bio-
—=15 k. du lak : i i hered
30.04 tite flakes - very fine, heavily weathered. y
f: E Boring terminated at 30 ft.
E .
- 4SS = split-Spoon Sample ' H
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US STANDARD SIEVE SIZES
16 0 30 40 50 O 010 X0

Grayish, Slightly Sandy CLAY

100 I TTTrr 17 TTTT 1 ] ST I T T[T
——
50 ™
80
5
Q Y
3 ;
60 A
> ‘VJ-':‘#-D
m -
\\Q""L
o S0 7|
- A;‘;*
P
£ w0 Y _
2
w 20
O
. <
L}
o)
= ;
10 :
(0]
50 100 50 10 1.0 (o]} 005, 0.0f 0.005 0.001
GRAIN SIZE IN MILLIMETERS
BaUL COBBLES GRAVEL SAND FINES
RS COARSE | FINE  [cOARSE| MEDIUM |  FINE SILT  SIZES [cLay sizes |
BORING NO. [ELEV. OROEPTHINATWC| LL | PL | PI CLASSIFICATION GRAIN SIZE DISTRIBUTION
UNIT 1A
W-1B  |28.5'-30.0'|. . Joa NO. U482-129

SOIL B MATERIAL ENGINEERS, INC.




US STANDARD SIEVE SIZES
6 4 3. 21/2 13/41/2383 4 6 BD 16 2 30 40 50 70 000 AD
100 T RENUERRIIUEER \l | | 1l
AN .
50 \ .
\
B8O \
- 7'0 i
I
e A \
ul d
E . =%, Ry ,.\ |
~ OV -‘é&' v | r\ ' 1]
6 V\' A 1 \ |
. SR
o 50 T N \f&
‘_!J - —
z ; v \
uw 40 N
AN
z N\
3] N
2
(W] - "
10
o)
50 00 . 0 10 5 1.0 ol 005 0.0l 0.005 0.00!
GRAIN SIZE IN MILLIMETERS
BOUL| oo b5 GRAVEL SAND FINES
OERS COARSE | FINE COARSE] MEDIUM |  FINE SILT  SIZES [cLay sizes
BORING NO: JELEV.ORDEPTHINATWC| LL | PL | PI CLASSIFICATION
GRAIN SIZE DISTRIBUTION
UNIT IB
. e 4yB2-129 -
E-1 18.5'-20,0' Grayish, Silty SAND JOB NO. 1882-129
. L SOIL B8 MWATERIAL ENGINEERS, INC.

b,



7+ ENWRIGHT LABORATORIES, INC.

A suds.aary of ENWRIGHT ASSOCIATES, INC.
CLIENT: J.E. Sirrine

PROJECT: Singer - Lenoir AMENDED REPORT
DATE RECEIVED: 10/20/82 ANALYSES COMPLETED: 11/30/82
DATE REPORTED: 12/7/82

Lab # 11660 11661 11662 11663
Sample ID Test Hole Test tole Test Hole Test Hole
#1(w=18) 4/2&/\/4) 1(E-1) 14 [S=1)
Antimony ' <1.0 <1.0 <1.0 a.0
Arsenic . <1.0 93 '<1.0 <1.0
Beryllium '1:5 56 , <0.5 2.6
Cadmium 0.6 6.8 .. <0.1 0.9
Chromium 20 400 <1.0 2.3
Copper 30 650 . <1.0 100
Lead 14 600 <1.0 10
Mercury <0.2 <0.2 <0.2 <0.2
Nickel <40 230 <40 <40
Selenium <3.0 <3.0 <3.0 <3.0
Silver <0.1 <0.1 <0.1 <0.1
Thallium ’ <1.0 <1.0 <1.0 <l.0
Zinc 70 1100 <10 130
Barium 900 6100 200 1100
Phenol, mg/l <0.002 <0.002 <0.002 <0.002
Cyanide, mg/l <0.02 <0.02 <0.02 <0.02
pH, units 7.1 6.5 6.7 6.9
Specific Conductance, mhos .. 140 360 170 130
Dissolved Organic Carbon, mg/l 10 31 18
Chloride, mg/l 2 17 4
Nitrate, mg/l 2.0 0.9 1.0 0.4
Sulfate, mg/l 13 -+ 30 13 13

All results are reported in g/l unless otherwise specifed.

Analytical methods used are those-approved by the U.S. Environmental Protection
agency for NPDES monitoring, unless otherwise specified.

' Re'spect:fullys/ mitted,
R W. Avery, Jr. )
glycical Department Head

SWA/pw

104 Tower Drive 2 Greenville, South Carolina 29607 (803) 235-0707
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APPAOXIMATE
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43 - . N
To=4511, Edecuar [Jcoanse 3ano sTATIC 128 SCALE IN §
1030 . WATER s
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(Fjueowu sano WATER LEVEL REACINGS TAKEN 10/13/82 TO=TOTAL DEPTH

NOTE: INTERFREATION OF SLESURFACE CONDITIONS
1S CENZFALIED. ACTUAL CONDITIONS MaY VaRy.
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EIVED: 10/21/82 | RESULTS BY sAMPLE

PLE 1D TH-Z | FRACTION 02A.  TEST CODE BPEST ~ NAME-Pesticide Compounds
DATA FILE 4U1003%BPO2 DATE EXTRACTED 10/25/82 ANALYST VL VERI1FIED BY _RS
NC. FACTDR DATE INJUECTED 11/08/82 COMPDUNDS DETECTED _ O
DES SCAN EPA COMPDUND RESULT NPDES SCAN EPA COMPDUND RESULT
1P B9P - - . aldrin ND ! 2P 102pP alpha BHC D
1OP S0P ’ } dieidrin ND ; 3P. 103p beta BHC ND
&P 91ipP . chlordane ND E 4P 104P Lindane - gamma BHC ND
7P 92P 4,4'-DDT ND_; 5P 105P delta BHC ND
8P - 93P . | 4,4 ‘-DDE ND ; 18P 106P ~ PCB-1242 ND
9P Q4P ‘ 4,4'-DDD ND | 19P 107P | ~ PCB-1254 ND
11P 5P alpha endosulfan ND : 20P 108P | PCB-122 ND
12P 6P . beta endosulfan ND ; 21P 109P PCB-1232 NI
14P 97P endosulfan sulfate ND E. o2p 110P PCB-1248 NI
14P 9BP ' endrin ND E 23p 111P ' PCB-1260 NI
15P q9P endrin aldehyde ND'E 24P 112P PCB-1016 _____ NI
16P 100P heptachlor ND E 25P 113P toxaphene ____ NI
!

methoxychlor N

17P 101P heptachlor epoxide ND



R e 00 ommoue ettt Bl . + SOMsr Y o -

\MPLE 1D TH-Z FRACTION 024 \'.?EST CODE BPEST ~ NAME Pesticide Compounds

e following are tesults for inter—-laboratory QGA/GC for EPA Method 625,

JITES

SCAN CDDE COMPOUND RESULT
1615 1S1P d10O-phenanthrene 10

AND DEFINIT1IONS FDR THIS REPORT.
SCAN = scan number on chromatogram.
All recults reported in.micrograms/liter unless otherwise specified. .
ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79).
1§ = Internal Standard for quantitation.
Methoxychlor <4s routinely searched in all Pesticide scans,
It is not a:priority pollutant. :
UTD = Unable to determine due to inlerference from unresolved components.



PLEIDTH? FRACTION 028 TEST CODE VDA NAME Volstile Compounds

DATA FILE 4U10039V02§: DATE INJECTED '10/25/82 ANALYST ____ VL VERIFIED BY._RS
iC. FACTODR COMPDUNDS DETECTED __ 2
)ESfSCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
v 2V acrolein . ND + 17V 32V i1,2-dichloropropane ND
2V 3V acrylonitrile ND ; 18V 33V 1,3-dichloropropylene ND
3V | 4V . ., benzene ND ; 19V _427 38V ethylbenzene 99
&V 6V carbon tetrafhlgride ND ; 22v 44y methylene chloride ND
7V 7v h . chlorobg;zene ND : 21V 45V methyl chloride ND
15V 10V : 1,2-dichloroethane ND : 20V 46V methyl bromide ND
27V 11V 1;1,1-trichloroethane ND ; av A7V bromoform ND
14V 13v - 1,1+dichloroethane ND E 12v 48V dichlorobromomethane ND
28v 14Q 1.1.2-;richloroethane ND ; 30V 49V trichlorofluoromethane ND
23V 15v 1.1.2,2—tetrachloroefhane ND ; 13V sov dichlorodifluoromethane ND
9V. | 16V P chloroethane ND E Vv 51V chlorodibromomethane ND
4y 17V bis (chioromet’hql) ether ND ; 24V Basv tet:rach]oroethg]ene __HND
10V 19V 2-chloroethylvinyl ether ND ; 25V _358 B4V ' toluene 166
11V 23V chloroform ND S 29V B7v trichloroethylene ND
16V 29V 1,1-dichloroethylene ND E 31V 88Y vinyl chloride ND

26V 30V 1,2-trans—-dichloroethylene ND
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MPLE 1D TH-Z | FRACTION Q2_li (EST CODE VDA~ NAME Volatile Compounds

e following are Tesults for inter—laboratory QGA/GC for EPA Method 624.

SCAN CODE COMPDUND : RESULT
_B% 181V bromochloromethane " 40
_=245 182 2-bromo-1-chloropropane 40
327 153V 1, 4~dichlorobutane 40
129 StV d4-1.2-dic;16roethane B7 %
354 sSZ —_— dB-tbluene 92 %
421 S3V ! di0O-ethylbenzene 72 %

ITES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number onlchromatogram.
All results reported in micrograms/liter unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register, 12/3/79).
1S = Internal Standard for quantitation.
S = Surrogate Compound added for recovery checks.
UTD = Unable to determine due to interference from unresolved components.



LCIVEY. 1U/EL11DE | NCOULID Dy WIrLC

MPLE ID TH-3 CE-1) FRACTION 03A  TEST CODE ACID  NAME Acid Compounds
DATA FILE _3U1003%A03 DATE EXTRACTED 10/26/B2 ANALYST RS VERIFI1ED BY _RS
WNC. . FACTOR DATE INJECTED 11/18/8B2 COMPDOUNDS DETECTED __ O
'LES SCAN EPA ' COMPDUND RESULT NPDES SCAN EPA COMPDUND RESULT
11A 21A 214, 46-trichlorophenol ND 7A SBA 4—n;trophenol ND
BA 22A p-cthloro-m~cresol ND : SA S9A 2,4-dinitrophenol ND
1A 244 | ‘2-chlorophenol ND ' 4A &0A 4,b-dinitro-o-cresol ND
2A 31A . 2,4-dichloropheno) ND E FA b4A pentachloTophenol ND
3A 34A ! 2,4-dimethylphenol ND ; 10A 65A phenol ND
LA S7A ' 2-nitrophenol ND ‘

ve following are results for inter-laborstory GA/GC for EPA Method 625.

IDTES

SCAN CODDE COMPOUND RESULT

ol
1052 1S1A d10-phenanthrene 10
572 GS1A ; . d4-2-nitrophenol 62 %
430 S52A ~ dS-phenol 42 %

AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on thromatogram.
All tesults reported in micrograms/liter unless otherwise specified.

ND = not detected at EPA detection Jimit method 625, (Federal Register, 12/3/79).

Internal Standard for quantitation.
S = Surrogate Compound added for tecovery checks.
UTD = Unable to determine due to interference from untesolved components.



MPLE 1D TH-3

DATA FILE 4UJ0039BPO3

NC. FACTOR

DES SCAN EPA

1D 1B
4B 5B
46D BB
338 93
36B 128
11D 18B
168 208
208 258
21B 26B
228 278
23B 28BB
27D 358
28B 36B
298 37B
31B 398
178 408
14B 41D

DATE EXTRACTED j0/25/8%2

ANALYST

DATE INJVECTED §1/08/82

COMPDUND
acenaphthene
benzidine
1,2,4-trichlorobenzene
hexachllrobenzene
hexachloroéthane
bis€2—chloroethgl)ether
2-chloronaphthalene
1.2—éichlorobenzene
I,B—éichlorobenzene
l,4-dichlorobenzene
3:3’dichlorobenzidine
: é.4—dinitrotoluene
2, bé-dinitrotoluene
1,2-diphenyhydrazine
fluoranthene
4—chlorophgngl phenyl ether

4A-bromophenyl phenyl ether

RESULT NPDES SCAN EPA

ND | 41 61B
ND g 43D 628
ND | 42B 63B
ND ; 13D 663
ND | 15B 67B
ND 26B BB
ND ; 291 698
ND E 24p 708
ND | 258 71B
ND ; 5B 728
ND | 6B 73B
ND : 7B 74B
ND ; , 9B 75B
ND é 8B 76B
ND E 2B 77B
ND E 3B 788
ND ! BB 79B

FRACTION 03A  1EST CODE BASE  NAME Base Neutral Compuunds

VL VERIFIED BY _RS
COMPDUNDS DETECTED __O

COMPDUND RESULT
N-nitrosodimethylamine ____ ND
N-nitrosodiphenylamine ND
N-nitrosodi-n—-propylamine ND
bis(2-ethylhexyl)phthalale ND
butyl benzyl phthalate ND
di-n—butyl phthalate ND
di-n-octyl phthalate . ND
diethq& phthalate ND
dimethyl phthalate ND
benzo(a)anthracene ND
benzo(al)pyrene ND
8,4—b?nzof1uoranthene ND
Lenz;(&)Fluorantheng ND

| chrysene ____ND
acenapﬁthglene ND

anthracene _____ND
benzo(ghi)perylene ND




v

10

CEIVED: 10/21/82

MPLE 1D TH-3

12B°

10B

348

358

388

398

40D

JILUVIRLA

42B bis(2-chloroisopropyllether

43B

52B

53D

948

°5B

568

bis(2-chloroethoxylmethane
hexachlorobutadiene
hexéch]orocqt)opentadiene
isoph?rone
naphthalene

nitrobenzene

ND
ND
ND
ND
ND
ND

ND

e following are results for inter—laboratory QA/GC

O7TES

SCAN CODE
1620 151B
851 G©1B
268 S2B
1420 &3B
2161 S4B

-

CDM#DUND
le—phenanthréne
d5-2-nitrobenzene
dB8-naphthalene
d10-fluorene

dlz—chrgsene

AND DEFINITIONS FOR THIS REPORT.

BECAN = scan number on chromatogram.
All results reported in micrograms/liter unless
ND = not detected at EPA detection limit method
18 = Internal Standard for quantitation.
S = Surrogate Compound added for recovery checks.
UTD = Unable to determine due to interference from unresolved components.

RESULT
10

40

&1
&5

78

A

A

A

A

Nt una

RESULTS BY SAMPLE

FRACTION 03A  TEST CODE BASE

44B

198

378

458

for EPA HMethod &25.

80B

81iB

828

B3B

B84B

1298

LMD W oL 1V Jva7

CONTINUED FROM AsuVE
NAME Base Neutral Compounds

fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(i,2,3-cd)purene
pyTene

dioxin

otherwise spécifie¢
625, (Federal Register, 12/3/79).

ND

ND

ND

ND

ND



CEIVED: 1Urel/BZ

PLE 1D TH-3

DATA FILE 4U1003%BPO3

KESULIS BY oniPLE
FRACTION 03A

NC. FACTOR
DES SCAN EPA
1P B9P
10P S0P
&P 91P
7P 92P
B8P 93P
9P 94p
11P 9 5P
12P S6P
14P S7P
14P 98P
15P 99pP
16P 100P
17P 101P

DATE EXTRACTED 10/25/82
DATE INJECTED 11/08/82

COMPOUND
aldrin
dieldrin
.chlordane
4,4'-DDT
4,4 '-DDE
4,4'-DDD
alpha endosul fan
beta endosulfan
epdosulfan sulfate
endrin
endrin aldehyde
heptachlor

heptachlor epoxide

TEST CODE BPEST  NAME Pesticide Compounds

ANALYST

RESULT NPDES SCAN EPA

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

1
'
i
!
]
H
|
E
i
i
|
l
!
:
!

2P

3P

4P

oP

18P

19P

102P
103P
104P
105P
106P
107P
108pP
109P
110P
111P
112P

113pP

VL VERIFIED BY
COMPDUNDS DETECTED

CDOMPDUND
alpha BHC
beta BHC
Lindane - pamma BHC
delta BHC
PCB-1242
PCB-1254
PCB-1221
.+t~ ' PCB-1232
PCB-1248B
PCB-1260
PCB-1016
toxaphene

methoxychlor

RS
-0

RESULT
ND
ND
ND

ND

ND
ND

ND

ND

ND
ND
ND
ND

ND
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TVED: 10/21/82 RESULTS BY SAMPLE CONTINUED FROM ABuve
LE 1D TH3 | FRACTION 034  TEST CODE BPEST  NAME Pesticide Compounds
foiloming are results for inter—laborstory GA/GC for EPA Method 625.

5CAN CODE COMPOUND RESULT

1620 ISIP diO-phenanthrene 10

AND DEFINITIONS FDR THIS REPORT.

SCAN = scan number on chromatogram.
All tesults reported in micrograms/liter unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register,
1S = Internal Standard for quantitation.
Hethoxychlor is toutinely searched in a3ll Pesticide scans.

It is not a priority pollutant.
UTD = Unable to determine due to interference from unresolved components.

12/73/79).

.
33

-



JMPLE 1D TH-3

DATA FILE
FACTOR

JONC,

!PDES SCAN

v

2V

3V

6V

7V

A%

4V

10V

11y

16V

4V310039V03
EPA COMPOUND

2V acrolein
3V acrylonitrile
4V benzene
6V carbon.t;trachloride
7V chloroﬁenzene
10V 5 1,2-dichloroethane
11V 1,1,1-trichloroethane
13V llg;dichloroethane
14V 1, 1,2~trichloroethane
15V 1.1,2,2—tetra£hloroethane
16V thloroethane
17y bis;(chloromethgl) ether
19V 2-chloroethylvinyl ether
23V thloroform
29V 1,1-dichloroethylene
30V 1.=~tran§-dich]oroethglene

RESULT

ND

ND

ND
ND
ND
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

ND

WE BEm T D S BE B Ve DR CE Pe P PE EE WP M WE BT BT G Em En P T Ew B® e ee e @ e

DATE INJECTED 310/23/82

ANALYST

NPDES SCAN EPA

17v

30V
13v

8v
24V
25V
29V

31V

62

32V

33V

38V

44V

45V

46V

47V

48V

45V

S0V

o1V

B3V

B&V

87v

8BV

FRACTION 03B~ TEST CODE VDA °  NAME Volatile Compounds

VL VERIFIED

BY _RS

COMPOUNDS DETECTED i

COMPOUND
1,2~dichloropropane
1,3-dichloropropylene
ethylbenzene
metﬁqlene chloride
methyl chloride
methyl bromide
bromoform
dichlorobromomethane
trichlorofluoromethane
dichlorodifluoromethane

-

chldéodibromomethane
te&rachloroethglene
toluene

trichloroethylene

vinyl chloride

RESULT
ND
ND
ND
30
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

" ND



EIVED: 10/21/82° | RESULTS BY SAMPLE CONTINUED FROM A. ove

PLE 1D TH-3 FRACTION 03B TEST CODE VDA . NAME Volatile Compounds
: Fo‘llowing are results for inter-laboratory GA/GC for EPA Method &24.

SCAN CODE COMPOUND RESULT

%21 151V, bromoghloromethane 40

_247 182V 2~bromo—1—ch13ropropane ____40

329 1S3V 1.4—di.;:h‘1-orobutane a0

131 S1V - dlil;-l;Q-dichl_oroe;t:hane 110 %

356 S2V o dB-toluene ___ 94 %

424 S3V d10—ethgl£enzene 95 %

: s
JTES AND DEFINITIONS FDR TH1S REPODRT.
SCAN = scan number on chromatogram.
All Tesults reported in micrograms/liter unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Federal Register, 12/3/79).
1§ = Internal Standard for quantitation.
S = Surrogate Compound added for vecovery checks. ' :
UTD = Unable to detérmine due to interference from unresolved components,



MPLE 1D TH4 (S=~1) FRACTION 04A  ~+EST CODE ACID - NAME Acid Compounds

DATA FILE _3U10039A04 DATE EXTRACTED 10/02/82 ANALYST _____ RS VERIFIED BY _RS
NC. FACTOR DATE INJECTED 11/18/82 COMPDUNDS DETECTED __O
DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPDUND RESULT
1A 21A 2,4, 6-trichlorophenol _° ND |  7A ssA 4-nitrophenol ND

BA 22A p—chloro-m—crésol ND : SA S9A 2, 4-dinitrophenol ND

1A 24A ' 2-chlorophenol ND : 4A 60A ' 4,6-dinitro-o-cresol ND

2A 31A 2,4-dichuorophenol ND : A 64A pentachlorophenol ND
3A 34A : 2, 4-dimethylphenol ND : 104 65A phenol ND
6A 574 & 2-nitrophenol ND :

e following are results for inter-laboratory GA/GC for EPA Method 625.

SCAN CODE ‘ COMPOUND RESULT

1047 1S1A diO0O-phenanthrene 10 ’
56B S1A d4-2-nitrophenol 36 %
3246 S2A T ¢S-phenol 17 % '

TES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on chromatogram. .
All results reported in micrograme/liter unless otherwise specified.
ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79).
IS = Internal Standard for quantitation.
S = Surrogate Compound added for recovery checks
UTD = Unable to determine due to interference from unresolved components.



T 24 |
EIVED: 10/21/82

DATA FILE 4U10039BPOA4

PLE 1D Th-4
i{C. FACTDR

‘ES SCAN EPA

1B 1B

4B 5B -
.&6B 88

338 9B

36B 12B

iB 18B

6B 208

B 25B

218 24B

228 278

238 2BB

278 35B

2BB 368

298 378

318 398

178 40B

148 41B

SPECTRIX
RESULTS BY SAMPLE

FRACTION 04A

DATE EXTRACTED

DATE INJECTED

COMPDUND
acenaphthene
‘benzidine
1y2,4-trichlorobenzene
‘! hexachlorobenzene
hexachloroethane
bis{(2-chloroethyl)ether
. 2-ch1;ronaphtha1ene
1,2-dichlorobenzene
1,3-dichlorobenzene
{,4~dichlorobenzene
3, 3’dichlorobenzidine
2,4-dinitrotoluene
2, 6-dinitrotoluene
1.2—diphenghgdrazine
fluoranthene
4—chlorbphengl phenyl ether

4-bromophenyl phenyl ether

10/25/82
11/09/82

(o

o

:

o

e

w

o

o)

=]

o

o

o

]

o

o

o

o

l

REPDRT

TEST CODE BASE ~ NAME Base Nevtral Compounds

ANALYST

418

438

428

138

158

293

248

. 258

B

6B

7B

9B

18B

3B

8B

NPDES SCAN EPA

61B
62B

&3B

668

678
688
698

70B

718 |

73B

74B

758

768

778

788

798

LAB & 82-10-039

VL VERIFIED BY
COMPDUNDS DETECTED

COMPOUND
N-nitrosodimethylamine
N-nitrosodiphenylamine

N-nitrosodi-n—-propylamine
bis(2-ethylhexyl)phthalate
Sutgl benzyl phthaslate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate

0 .dimetﬂgl phthalate
benzo(a)anthracene
"benzo(alpyrene
3/4-benzofluvoranthene
benzo(k)fluoranthene
chrysene

acenaphthylene

anthracene

benzol(ghidperylene .

RS

|

-9
RESULT
ND
ND

ND

ND

ND

ND

ND
ND

ND




SAMPLE D . 4 FRACTIUN O4A . JIEG! CUDE BASE  NAME Base Neutral L.. Junds

128

10B

348

358

38B

398

40B

>42B bis(2-chloroisopropyllether ND : 328 B80B flvorene

43B bis(2-chloroethoxylmethane ND : 44B B81iB phenanthrene

52B hexachlorobutsdiene ND : 19B BaB - . dibenzo(a,h)anthracene

53B hexachlorocyclopentadiene ND ; 378 B3B ' indeno(1,2,3-cd)pyrene

54B isophorone ND E 458 848 pyrene

55B . naphthalene ND ; 1298 dioxin
|

S6B nitrobenzene ND

The following sre results for inter—laboratory GA/GC for EPA Method 625.

JOUTES

SCAN CODE COMPOUND RESULT
1620 IS1B diO-phenanthrene 10
845 SIB \ JS—Z’-nitrobenzene 23 7% i
270 S52B . dB-naphthalene 465 7
14:5 S3B d10-flvuorene ”61 “
21¢8 S4B d12-chrysene 62 %

AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on chromatogram.
All results reported in micrograms/liter unless otherwise specified.

18 Internal Standard for quantitation.
S = Surrogate Compound added for recovery checks.
UTD = Unable to determine due to interference from unresolved components.

—

ND = not detected at EPA detection limit method 425, (Federal Register, 12/3/7%9).

ND
ND
- ND
ND
ND

ND



ULCIVLY. 1ulziruce ' . NLUVL Y & JAN L

MPLE 1D TH-4 FRACTION O4A ~ TEST CODE BPEST  NAME Pesticide Compounds
DATA F1LE 4UJ0039BPO4 DATE EXTRACTED 10/25/82 ANALYST VERIFIED BY _RS
JNC, FACTOR ___ DATE INJECTED 11/09/82 COMPDUNDS DETECTED __ O
SDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1P B9P . . aldrin ND | 2P 102P alpha BHC ND
10P 70P _ dieldrin __-_ ND ; 3P 103P beta BHC ND
bP 1P i cthlordane ND E 4P 104P LLindane — gamma BHC ND
7P 72P | 4,4'-DDT : ND ; oP 105P delta BHC ND
B8P 93P ~ 4,4'’-DDE ND : 18P 106P PCB-1242 ND
9p 4P ~ N 4.4'-DDD T 107p PCE-1254 ND
11P 95P alpha endosul fan __ND : 20P 108P PCB-1221 NG
12P . 6P beta éndosulfan ND : 21P 109P PCBE-1232 ND
14P 7P “* endosulfan sulfate ND ; 22P 110P PCB-1248 | ND
14P G8pP ' endrin ND ; 23P 111P PCB-1260 ND
15P 99P endrin aldehyde ND : 24P 112P PCB-1016 ND
16P 100pP | heptachlor ND ; 25P 113P toxaphene ND
17pP 101P heptacﬁlor epoxide ND ; methoxychlor NEC




MPLE 1D TH-4 FRACTION 044  TEST CODE BPEST  NAME Pesticide Compounds

e following are results for inter-laboratory GA/QC for EPA Method 6205.
SCAN CODE COMPOUND RESULT

1620 IS1P d10-phenanthrene - 10

ITES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on chromatogram.
All results reported in micrograms/liter unless otherwise specified.
ND = not detected at EPA detection limit method 425, (Federal Register, 12/3/79).
1S = Internal Standard for quantitation.
Methoxychlor is Toutinely searched in 2ll Pesticide scans.
It is not & priority pollutant.
UTD = Unable to determine due to interference from unresolved components.



AMPLE 1D TH-4 FRACTION 048  TEST CODE VDA NAME Volatile Compounds

he following are Tesults for inter-laboratory QGA/GC for EPA°Method 624.

SCAN CODE COMPDOUND ' RESULT
g2 151V bromochloromethane .40
248 I1Sz2v 2-bromo-1-chloropropane 40
_330 183V 1.4—dic:_hlorobutane 40
132 SV d4—’1.2—dichlorolethane 110 %
357 82V ) dB—t'bo]uene 21 %4
424 53V " d10-ethylbenzene 92 ¥

OFES AND DEFINITIONS FOR THIS REPORT.
.+ . SCAN = scan number on:chromatogram.
All results reported in micrograms/liter un]ess otheruwise specified.
ND = not detected at EPA detection limit method 424, (Federal Register, 12/3/7%9).
IS = Internal Standard for quantitation.
5 = Surrogate Compound added for recovery checks.
UTD = Unable to determine due to interference from unresolved comgpngnt&

z
’



sllYLy, 1. 1 ue NLUVULIU U1 | LE

1PLE 1D TH-4 FRACTION 04B  TEST CODE VDA NAME Volatile Compounds
DATA FILE 4U10039V04 DATE INJECTED 10/23/82 ANALYST __ VL VERIFIED BY _RS
4C. FACTOR COMPDUNDS DETECTED __ O
DES SCAN EPA COMPDOUND . RESULT NPDES SCAN EPA COMPDUND RESULT
1V 2V acrolein . ND + 17V 32V 1,2-dichlovropropane _____ND
2V 3v acrylonitrile ND : i8v 33V 1,3-dichloropropylene ____ND
3V v . benzene ND : 19V 3sv ethylbenzene _____ND
&V &V carbon tetrachloride ND : 22V 44V methylene chloride ND
. . _ .,
7V 7V o chlovobenzene ND ! 21V 45V methyl chloride ND
15V iov . 1,2-dichloroethane ND : 20V . 46V methyl bromide ND
27V 11V l1,1,1-trichloroethane ND : oV 47V bromoform 4ND
) . I
14V 13V . 1,17Hichloroethane ND ; 12v 48V dichlorobromomethane ND
28V 14y 1,1,2-trichloroethane ND : 30V a9y trichlorofluoromethane ND
23V 15V 1,1,2,2-tetrachloroethane ND E 13v S0V di‘chlml.o!d‘ifluoromethane ND
PV 16V o chloroethane ND E 8V 51V " chlorodibromomethane ND
4y 17V bis (chloromethyl) ether ND ; 24V 85V tetrachloroethylene ND
' . _—
10V iV 2—chloroethylvinyl ether ND ; 25V ‘ B&V toluene ND
: '
11y 23V chloroform ND ; 29V 87v trichloroethylene ND
\ .
16V 29V 1,1-dichloroethylene ND ; 31V 88v vinyl chloride WD
i

26V 30V 1,2-trans-dichloroethylene ND




RIC DATA: 4UIBB33BFB! 410 SCANS 246 . 200
11,0882 14:42:00 CALL: 40110922 43

SAMPLE: TH-1
RANGE: G 1,36B0 LABEL: N B, 4.0 QUAN: A& O, 1.8 BASE: U 28, 3

30, B
"8 Spectrix Laboratory Ho.: 82-10-039 136560
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SAMPLE: TH-2

A we wWNe W

UL MU1LIVUCDL D

G, 4.6 QUAH: R 0, 1.8 BASE: U 29, 3

RANGE: G 1.3608 LAREL: N
' 2641932
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SAMPLE: TH-2 ~ o
RANGE: G 1,5880 LABEL: N o, 4.0 oual: k@, I.GzeaﬁSE: Uz, 3
6
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RAMGE: G 1,3660 LABEL: N 0, 4.8 QUAH: A ©, 1.8 BASE: U 28, 3

(0. 6 163632
' Spectrix Laboratory No.: 82-10-039 vses
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SHMPLE: TH-3. . . -
RANGE: G 1,508 LABEL: N 6, 4.0 QUaM: k 0O, 1.0 BASE: U 20,

Spectrix Laboratory HNo.:
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SAMPLE: TH-4 |
RAMGE: G 1,3680 LABEL: H @, 4.0 QUAN: A& B, 1.8 BASE: U 20,

33, G4 155397
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ne following are results for inter-laboratdrg GA/QGC

SCAN CODE
1047 IS1A

567 SiA

F 3

25 S2A

COMPOUND RESULT
dlO-phenanthrene 10
d4-2-nitrophenol 37 %

dS5—phenol 26 7

AND DEFINITIONS FOR THI1S REPORT.
SCAN = scan number on chromatogram.

All results reported in micrograms/liter unless

GPECTRIX . - REPORT
CETVED: 10/21/82 | RESULTS By sSAMPLE
SMPLE ID TH-1 - CW=1R) FRACTION 01A  TEST CODE ACID
DATA FILE 3U1003%2A01 DATE EXTRACTED 10/24/82 ANALYST
2INC.. FACTOR DATE INJECTED 11(18/82
PODES SCAN EPA COMPOUND RESULT NPDES SCAN EPA
11A 214 2,4, 6-trichlorophenol ND | 7A 58A
BA - 23A p—~chloroc-m—cresol ND : SA S59A
1A 23A 2-chlorophenol ____ ND ; 4A &0A
2A 31A 2,4-dichlorophenol ND ; QA b4A
3A 34A 2, 4-dimethylphenol ND : 10A 4LSA
bA S57A 2-nitrophenol ND :

for EPA Method &25.

LAB # 82-10-03Y

NAME Acid Compounds

VL VERIFIED BY _RS
COMPOUNDS DETECTED - O
COMPOUND RESULT
4-nitrophenol ND
2,4-dinitrophenol ND
4,6—;i;;tro—o—cresol ND
pentachlorophenol ND
phenol ND

otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79).
1S = Internal Standard for quantitation.

§ = Surrogate Compound added for vecovery checks,
UTD = Unable tou determine due to interference from unresolved components.



PLE 1D TH-1 | FRACTION Q1A  TEST CODE BASE _ NAME Base Neutral Compounds

DATA FILE 4U10039BPO1 DATE EXTRACTED 10/25/82 ANALYST VL VERIFIED BY _RS
C. FACTOR ___ DATE INJECTED 11/08/82 COMPOUNDS DETECTED _ O
IES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1B 1B acenaphthene ND |  41B 618 N-nitrosodimethylamine ND
!
4B 5B benzidiﬁe ND ; 43B 628 N-nitrosodiphenylamine ____ND
168 8B 1,2,4-trichlorobenzene ND :_ 428 638 N—nitrosoQ§jq-propq]amine ND
338 98 hexachlorobenzene ND : 13B 64B bis(2-ethylhexyl)phthalate . ND
348 128 hexachléroethane ND : 158 678 butyl benzyl phthalate ND
11B 18B bis(2-chloroethyl)ether ND : 261 &8B dijn—butgl phthalate ND
168 20B 2-chloronaphthalene ND : 298 698 di:n—octg} phthalate A ND
20D 258 ) 1,2-dichlorobenzene ND : 248 70B diethg1 phthalate ND
21B - 268B 1,3-dichlorobenzene ND ; 258 718' dimethyl phthalate ND
228 278 1,4-dichlorobenzene ND E 5B 728 benzo(a);hthracene ND
238 28B 3,3’dichlorobenzidine ND ; 68 73§ : b benzo(alpyrene ND
278 358 2, 4-dinitrotoluene ND : 78 748 . 3.4—b?6zofluoranthene ND
=88 368 21 b6-dinitrotoluene ND ; 9B 758 benzo(k)fluoranthene ___ ND
298 378 1,2-diphenyhydrazine __ND ; 188 768 chrysene _ _ ND
318 398 fluoranthene ND : 28 778 acenaphthylene ___ ND
178 40B 4-chlorophenyl pﬁenql ether __ ND : 3B 788 . anthracene ____ND
|

148 41B 4-bromophenyl phenyl ether _____ND 88 798 benzo(ghi)perylene ___ ND



JLIVEY., .. -1lluce . NLUVL IV U RN LUITE LIVULY | il T

iPLE 1D Th-! ‘ FRACTION. 1A TEST CODE BASE _  NAME Base Neutral Compounds

128

10B

34B

35B

3BB

398

40B

42B bis(2-chloroisopropyllether ND

: 328 80B fluorene
43B bis(2-chloroethoxylmethane ND : 44B 818 phenanthrene
o&28 hexachlorobutédiene . ND ; 198 828 dibenio(a,h)anthracene
538 hexachlorocyclopentadiene ND E 378 838 indeno(1,2,3-cd)pyrene
54B . isophovone ND ; 453 BAB pyrene
558 | naphthalene WD | 1298 dioxin
968 . i nitrobenzene ND :

e following ate tesults for inter—laboratory QA/GC for EPA Method 625.

TES

SCAN CDDE COMPDUND RESULT
1617 1S1B . d10-phenanthrene 10
_B852 Si1B d5-2-nitrobenzene 32 %
9468 S2B dB-naphthalene 40 7 . v
1420 S3B T di0O~-fluorene .49 A

2163 S4B di2-chrysene 71 %

AND DEFINITIDNS FDR TH1S REPORT.
SCAN = scan number on chromatogram.
All results reported in micrograms/liter unless otherwise specified.

ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79).

1S = Internal Standard for quantitation.
S = Surrogate Compound added for recovery checks.
UTD = Unable to determine due to interference from unresolved components.

ND

ND
ND
WD
ND

ND



SAMPLE 1D TH-1 - FRACTION Q1A  TEST CODE BPEST  NAME Pesticide Compounds

———

DATA FILE 4U10039BPO1 DATE EXTRACTED 10/25/82 ANALYST VL : VERIFIED BY _RS
CONC. FACTOR DATE INJECTED }11/08/82 COMPOUNDS DETECTED __0O
NPDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT

1P 8opP aldrin ND E 2P 102P alpha BHC ND

10P oP -dieldrin ND E 3P 103P o beta BHC ND

&P ?1P ‘ + chlordane ND ; AP 104P Lindane - gamma DBHC ND

7P Q2P -4, 4'-DDT ND : 5P 105P - ‘ delta BHC | ND

8P 3P 4, 4 '-DDE ND ; 1gp 106P "’ - PCB-1242 ND
qP : 24P . +4,4’-DDD ND E 19pP 107P . PCB—-1254 ND
1P 5P alpha endosul fan ND E 20pP 108P . PCB—-1221 ND
12pP Q6P beta endosvulfan ND E 21P 109P. o ° PCB~-1232 ND
14P 7P ~endosulfan sulfate ND E 22P 110P ’;f PCB-1248 ND
14P 8P ‘ vendrin ND ; 23P 111P " PCB-1260 ND
15P 99p : .endrin aldehyde ____ ND f 24P 112P | PCB-1016 ___ ND
16P 100P - heptachlor ____ND % 25P 113pP ) toxaphene ____ND
lfP . 101P .- heptachlor epoxide ____ ND ; methoxychlor ___ND



T D - : OrCUIRIA nCruni ] LAD % DZ~1U-uUd7

EIVED: 10/21/82 RESULTS BY SAMPLE _CONTINUED FROM auuvE
iPLE 1D TH-1 FRACTION O1A  TEST CODE BPEST  NAME Pesticide Compounds
> following are results‘for inter—laboratory QGA/QC for EPA Method 625.

SCAN CODE COMPDUND RESULT

1617 1S1P di1O-phenanthrene 10

TES AND DEFINITIONS FDR TH1S REPORT.
SCAN = scan number on chromatogram.
All results reported in micrograms/liter unless otherwise specified.
ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79).
15 = Internal Standard for quantitation.
Methoxychlor is Toutinely searched in all Pesticide scans.

It is not a priority pollutant.
UTD = Unable to determine due to interference from untesolved components.

14
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MPLE 1D TH-1

a1 At

T o W

FRACTION 01B  TEST CODE VOA

DATA FILE _4QUIi003%2VO01
INC. FACTOR
>DES SCAN EPA COMPDUND
v 2V .~~~ acrolein
jalV) 3V (;igrglonitrile
3V 4V benzene
&V &V carbon t;trachloride
A% 7V ch]orogenZene
15V 10V ﬁ 1,2-dichloroethane
27V 11V 1,1, 1-trichloroethane
14V 13V l.d-dichloroethane
2BvY 149y l,l,é;trichloroethane
23V 15V 1,1,2,2-tetrachloroethane
4% 16V ) chloroethane
4y 17V bis (chloromethyl) ether
10V 19V 2-chloroethylvinyl ether
1y 23V chloroform
16V 29V 1,1-dichloroethylene
bV 30V

RESULT

ND
ND
ND
N
ND
ND
ND
ND
D
ND
ND
ND
ND
ND
ND

1. 2-trans-dichloroethylene ND

" AE mm Gn m Pw S G Gn T NS S SO PE EE W mm D BT P GE EE s W we EE - E = - —

DATE INJECTED 10/23/8B2

NPDES
17v
18V
19V
22V
21V
20V

SV
12v
30V
13V

v

ANALYST

SCAN EPA
32V
33V
38V
44V
45V
46V
47V
agv
49V

S0V

o1V

B5vV -

B&V
87v

BBV

NAME Volatile Compouncs

VL VERIFIED BY _RS
COMPOUNDS DETECTED _ O

COMPDUND RESULT
~l,2-dichloropropane .ND
1,3-dichloropropylene ND

ethylbenzene ND

metbglene chloride ND
methyl chloride ND
methyl bromide ND
bromoform ND
dichlorogromomethane ND

trichlorofluoromethane ND

dichlorodifluoromethane ND
chlor;dibromomethane ND
tetrachloroethylene ND
toluene ND

trichloroethylene ND

vinyl chloride “ND



JEIVED: 10/21/82 | RESULTS BY onMPLE CONTINUED FROM .

PLE 1D TH-1 | FRACTION 018  TEST CODE VOA  NAME Volatile Compounds
2 following are Tesults for inter—laboratory RA/QC for EPA Hethﬁd &24.
SCAN CODE COMPOUND ' RESULT
91 181V : brohochlorpmethane 40 '
247 182V 2—bromo—1—ch19ropropane A0
329 153V 1;4—di§h;orobutane ___;ﬂg :
131 S1v - d451,2—dich1oroeéhane 110 %
356 Sav g da—téluene 92 %
423 53V - d10-ethylbenzene ___ 94 %

JTES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan numberT on chromatogram.
All results Teported in micrograms/liter unless otherwise specified.
ND = not detected at EPA detection limit method 624, (Fedetal Register, 12/3/7%9).
1S = Internal Standard for quantitation. : .
S = Surrogate Compound added for recovery checks.’
UTD = Unable to détermine due to interference from unresolved components.
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PLE 1D TH-2 (AV=1) FRACTION 024 ~ TEST CODE ACID _ NAME Acid Compounds

DATA FILE _3U1003%9A02 DATE EXTRACTED 310/24/82 ANALYST VL VERIFIED BY _RS
VC. FACTOR DATE INJECTED 11/318/82 COMPDUNDS DETECTED _ O
JES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT
1A 21A 2.4.6~trichlorobhenol ND ! 7A SBA | 4-nitrophenol QD
BA 22A p—chloro—m-cresol ND E oA oA 2, 4-dinitrophenol ND
1A 24A 2-chlorophenol ‘ND E 4A 60A ﬁ.b—dinitro-o-cresol ND
24 31A ' 2.4~dichaorophenol ND ; A 64A pentachlorophenol ND
3A 344 . 2, 4-dimethylphenol ND ; 10A &55A phenol ND
b6A S7A ! 2-nitrophenol ND ;

> following are rtesults for inter—laboratory QGA/GC for EPA Method 625.

SCAN CODE \ COMPDUND RESULT : .
1047 1S51A diO-phenanthrene 10

568 SfA dd-2-nitrophenol 72 %

427 S2A R dS5—-phenol o2 % ;

TES AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on chromatogram,.

All results reported in micrograms/liter unless otherwise specified.

ND = not detected at EPA detection limit method 425, (Federal Register, 12/3/79).
IS = Internal Standard for quantitation. 4
S = Surrogate Compound added for recovery checks.

UTD = Unable to determine due to interference from unresolved components.



Ith: L. f‘ 4 el b § 4s ar

LE 1D TH-2

‘B 42B bis(2-chloroisopropyllether
m. 43B bis(2-chloroethoxylmethane
1B 528 hexachlorobutadiene
;B S53B hexachlorocyclopentadiene
3B O4B isophorone
7B 558 naphthalene
B S4B - nitrobeﬁzene

.
!

FRACTION 02A

HD
ND
ND
ND
ND
ND

ND

following are Tesults for inter—-laboratory GA/QGC

ES

SCAN CODE . COMPOUND

1615 1518 dlb—phenanthrene
841 S1B d5—2?nitrobenzene
969 SZ2B d8-naphthalene
1420 S3B R di0-fluorene
2162 541 di2-chrysene

AND DEFINITIONS FOR THIS REPORT.
SCAN = scan number on chromatogram.

RESULT

10
63

— 74
53

— 47

A

A

A

All rvesults rteported in microgrems/liter unless

ND

1€

|

not detected at EPA detection limit method
Internal Standard for quantitation.

TEST CODE BASE - NAME Base Neutral Compounds

328

448

198

378

458

BOB fluoTene
B1B phenanthrene
B2B dibenzo(a, h)anthracene
83B indeno(1,2,3-cd)pyrene
843 purene
1298 dioxin

for EPA Method 625.

otherwise specified,

6295,

S = Surrogate Compound added for vecovery checks,
UTD = Unable to determine due Lo interference from unresolved components.

(Federal Register, 12/3/7%9).

ND
ND
ND
ND
ND

ND



SIVED: 10/21/82

"LE 1D [H-2

DATA FILE _4U)039BPO2

C.

RESULTS BY SAMPLE
TEST CODE BASE  NAME Base Neutral Compounds

ES SCAN EPA

1B
4B
;6B
33B
35B
11B

1468

318
178

148

1B

oB

BB

9B
12B
188
20B
258
268
278
288
35B
36B
378
39B
408

418

FRACTION 02A

DATE EXTRACTED 10/25/82

DATE INJECTED 11/08/82

COMPOUND
acenaphthene
.benzidine
1.2.4—trichl;;obenzene
hexachlorobeﬁ;ene
hexachloroethane
bis(2-chloroethyldether
. 2-chlpronaphthalene
1.2—&§chlorobenxene
1,3-dichlorobenzene
.§.Q—dichlorobenzene
3,3’dichlorobenzidine
&, 4~dinitrotoluene
2,b6-dinitrotoluene
. 1, 2-diphenyhydrazine

flvoranthene

4-chlorophenyl phenyl ether

4-bromophenyl phenyl ether

RESULT
ND

ND

ND

ND
ND

ND

ND

ND

HD

ND

ND

ND

WD

ND

ND

ND

ND

- e B T PR GG BE GO G GG PO BR Ge GE Do WE W B BE G G S G e e B e EE EE Ew BE Te e

NPDES
418

438
138

158

268

SB

6B

7B

7B

188

3B

BB

ANALYST

SCAN

EPA
61B
628
638
668
678
688
&78
70B
718
728
73B
748
758
768
778

788

798

VL VERIFIED BY _RS

——

COMPDUNDS DETECTED )

COMPDOUND
N-nitrosodimethylamine

N-nitrosodiphenylamine

N-nitrosodi-n-propylamine

bis(2-ethylhexyllphthalate

butyl benzyl phthalate
di-n—-butyl phthalate
di-n—octyl phthalate
diethyl phthalate
dimethyl phthalate
benio{al)snthracene
benzo(a)pyrene
~3,4—béhzofluoranthene
benzo(k)fluoranthene
.chTysene
acenaphthylene
anthracene

benzo(ghidperylene

—_—

RESULT

ND

ND

ND
100

ND

ND
ND
ND

ND

ND

ND

ND

. ND
ND
ND
ND

ND
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Mr. Richard J. McDonald
Singer Furniture

Post O¥fice Box 1588
Leneir, Horth Carolina 28645

Subject: Landfill Investigation .
Report {Phase II)
Singer Furniture
Lenoir, North Carolina
Sirrine Job HNHo. F-1003

Déar Mr. McDonaid:

As requaected by Singer Furniture, we have prepared this Landfill Investigation
feport (Pnase [1) concerning the abandoned site near Plant No. 3.

“Wwe are gveitanle to discuss this report with you and appreciate the opportunity
of pregaring ic.

very wruly yours,

J. . SIRRINE CCMPANT
- "n

NENEYN O bt o R

J. R, 2ragks

Cce Lerlomentn CansLiants, Ine,
2¢. Greon.iie Souin Carolir.a 29606
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Phase 11
Landfi11 Investigation
Singer Furniture

A.

INTRODUCTION

J. E. Sirrine Company was retained by Sinéér Furniture to conduct a Phase II

Landfill Investigation at Plant:No. 3 in Lenoir, North Carolina.

The Phase I Landfill Investigation was conducted in October, 1982. This

study revealed that certain chemicals, known to have been disposed in

- the 1andfill, have migrated into the groundwater in the immediate vicinity

of the landfill. The purpose of the Phase II Landfill Investigation was:
to determine the down-gradient extent of contamination in the alluvial flood-
plain of Lower'Creek; and to evaluate the hydrogeologic properties of the

alluvial floodplain, i.e., the direction and rate of groundwater movement.

To accomplish the above described project scope, three monitoring wells
vere installed during the Phase Il study to complement four wells installed
during ﬁhase I. Only one of tﬁe Phase I wells was found to contain organic
or metal priority po11utanfs in measurable quantities. Well N-1, located
within 100 feet of fhe north slope of the landfill, contained éthylbenzene
(55 ug/1), toluene (166 ug/1), énd Bis (2-ethlyhexyl) phthalate (100 ug/1).
In addition, the metals arsenic, chromium, lead, and barium were detected

in concentrations exceeding the primary drinking water standards.

The Phase I! monitoring wells were installed at greater distances from the
1andfill to determine if a contaminant plume exists and, its horizontal and

vertical extent (Figure 1). The additional three Phase II wells also

enabled a more precise groundwater flow rate and direction to be calculated.

©1-
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Phase 11
Landfill Investigation
Singer Furniture

A.

INTRODUCTION - continued

This Phase Il investigation represents a refinement of the data and con-
clusions reached during Phase I. This report contains recommendations for
the continued evaluation of groundwater quality down-grade of the landfill
utilizing the existing monitoring network of seven wells. The Phase I

report should be used as a reference for background material. The Soil &

Material Engineers' Phase Il Hydrogeoclogic Investigation is included as

Appendix 1.



Phase 1
Landfill Investigation
Singer Furniture

B.

SUMMARY

The landfill site had been used by the City of Lenoir for municipal/
industrial refuse dispasal and subsequently by Magnavox and Singer Furni-
ture. There is no record of fhé-types and quantities of chemicals buried
at the site, but it is known that Singer Furniture“disposed of organic

solvents, varnish, lacquers, paints, and other chemicals associated with

" the production and finishing of furniture. A portion of the material was

buried in drums and the remainder disposed in bulk or burned in pits.

The Phase I investigation revealed that leachate, containing some of the
materials described above, has migrated a short distance from the landfill.

Certain solvents and metals were detected in Well N-1 located just less

.than 100 feet from the north slope of the fill. The wells installed to

_ the east and west of the landfill were essentially free of priority pollutant

organics and metals.

Phase II involved thelinstallation of three additional wells at greater
distances east, north, and vest of the landfill. The Phase II wells were
installed closer to Lower Creek, which is the major drainage feature of the
area. All three Phase II wells were found to be essentidlly free of priority
pollutant solvents and metals. This jnformation indicates that the source

of the chemicals detected in Well N-1 may not be large enough for signifi-
cant quantities of organics or metals Fo be found several hundred feet down-
grade of the landfill. Dispersion of a relatively small contaminant source
could dilute the concehtration of organics and metals found in Well N-1 to
below the detection limit in a short distance.

7=

~



Phase I
Landfill Investigation
Singer furniture

B. SUMMARY - continued

An area well survey was conducted to detérmine if any residences or
businesses are currently utilizing groundwater as a potable source. It
was determine that several residences along Virginia Street, bordering

the 1umber‘yard on the east side of Plant No. 3, currently use groundwater

as a drinking water source. The residential wells are all shallow and tap

the saprolite zone.

The landfill is located 600-1000 feet from the Vi}ginia Street residences
in the down-grade direction, In addition, Qater level measurements taken
in these residential wells and the seven groundwatéer’ monitoring wells™ = - -,
conclusively show thé a}gé groundwater movement to be’ toward Lower Creek. -

Therefore, any leachate from the 1andfi1] would méVe’away from the Virginia'

‘Street residences north and west taward Lower Creek,
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Phase 11
Landfill Investigation
Singer Furniture.

C. ANALYTICAL SUMMARY

Groundwater samples were taken from the three Phase 11 monitoring wells on
Augqust 8, 1933. Environmental Testing and Certification Corpor;tion (ETC),
of Edison, New Jersey, performed the organic priority pollutant analysis
and the J. E. Sirrine Company laboratory performed:édditiona1 analysis for
specific ions, solids, TOC, pH, and specific conductivity. The Phase II

groundwater analyses are presented in Appendix 2.

The priority pollutants detected are listed below. Significant concen-
trations of metals are also listed.

'Phéﬁe;fiﬁé11s

Monitoring Primary Drinking Detection
Well Parameter Concentration Water Standards Limit
(ug/1) {ug/1) (ug/1)
S-1 No Organics
W-18  No Organics
E-1 Methylene
Chloride 30 ‘ 10
N-1 Ethlybenzene 55 10
Toluene 166 10
Bis
(2-ethylhexyl)
Phthalate 100 ) 10
Nickel 230
Arsenic 93 ’ 50
Beryllium 56 '
Cadmium 6.8 10
) Chromium 400 50
Copper 650
Lead 600 ‘ 50
; ' Selenium 3.0 10

Barium 6,:°0 . 1000



Phase II
Landfill Investigation
Singer Furniture

C.

ANALYTICAL SUMMARY - continued

Phase Il Wells

Monitoring Primary Drfnking Detection
Well - Parameter Concentration Water Standards Limit
(ug/1) (ug/1) (ug/1)
NE-1 Methylene
Chloride 16 , 10
W-2 No Organics
N-2 No Organics

The volatile organic compounds and_metals were detected at N-1 (Phase I).
Well N-2 (Phase II) was placed approximately 400 feet northwest of N-1
specifically to determine if these compounds have migrated. No organics

were detected at MN-2. In addition, no meta]s were detected, above expected

background concentrations.

Methylene chloride was detected in Well £-1 (Phase I) at a low concentration
(30 ug/1). Methylene chloride was also detected at NE-1 (Phase I1) at a
concentration of 16 ug/1,. The detection of this compound, only fn these

two wells on the east side of the property, is not considered significant
because of the very low concentratfons:quq]yed and the ahsence of other:

detectable compounds.
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Landfill Investigation
Singer Furniture.

D. CONCLUSIONS AND RECOMMENDATIONS

1.

Conclusions

Certain solvents, varnish, lacquers, and paints have been

disposed in the landfill adjacent to Plant No. 3.

"Certain volatile organics and metals were detected in Well

N-1 (Phase I) located near the north face of the landfill.

The ather Phase 1 wells, S-1 (background), E-1, and W-1B, did not

contain organics or metals of significance.

Phase IT wells, N-2, W-2, and NE-1, were located further from the

landfi1l to determine if contaminants found in N-1 have -migrated,

No organics, except 16 ug/1 methylene chloride in NE-1, or metals

were detected in the Phase II wells.

The analytical data collected from the seven monitoring wells
does not indicate that contaminant material had migrated

significantly from the landfill. ~

From the data collected, it appears that the leachate of organic
solvents and metals (Well N-l{ is eminating from a'very small
sector of the landfill. The volume of material defectéd in

Well N-1 may be so limited that down-gradient dispersion in the
floodplain alluvium may be diluting these constituents to below

the level of detection.



Phase 11 .
Landfill Investigation
Singer Furniture.

D. CONCLUSIONS AND RECOMMENDATIONS - continued

1.

Conclusions -~ continued

8.

10.

11.

The hydrageqlogic invgstigation has determined that the Lower
Creek floadplain alluyium is generally relatively permeable, but
beds of low-permeability silts and clays are present which may
moderate the lateral dispersigon of contaminants relatiye to the

actual rate of groundwater movemént.

The direction of groundwater movement beneath the landfill

and in the immediate area is to the north-northwest toward Lower
Creek.

No water supply wells are threatened by the migration of landfill
leachate, The direction of groundwater movement would disperse

any landfill contaminant toward Lower Creek and away from the

wells located along Virginia Street,

Based aon one round of sampling and analysis at each monitoring
well, there appears to be no threat presented to shallow ground-
water resources in the immedigié area surrounding the 1andfi1l.
The hydrogeological:.report identifiés Lower Creek as the local
discharge paint. , Therefore, contamination of deep groundwater

resources is unlikely,

Recommendations

1.

Additional water quality data be periodically collected from the

- existing well network to monitor the possible movement of con-

taminants from the immediate area of Well N-1.
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D. CONCLUSIONS AND RECOMMENDATIONS - continued ~

2. Recommendation$ - continued

2. The seven existing moenitoring wells should be sampled and
analyzed semi-annually for a minimum of two years to establish

analytical trends with respect to the number of constituents
/
/o rwy - I X% c..o(yun—-l el A4
//Lf;é‘:y\z 5% ,_,,,{,0(. (G- <L~"/ ,'.1:.»;/\‘«..
yun /,q.f,.(’j ‘F‘ n K.‘"’J‘-Ilq , Gud wn/'\*‘fi de
3. Should groundwater conditions remain approximately constant or /60j4

detected and their concentrations.

imprave, particularly at Well N-1, annual sampling and analysis /7/¢¢*

-
may be justified after the first two years. P s0Y

4. The analysis of groundwater samples during the initial two year
period should include the full priority pollutant list. Should
the data collected during this two year period indicate improving

"groundwater conditions, the parameters to be ana1yzed could be
reduced to particular fractions of the priority pollutants or

indicator constituents. .

5. The depth to groundwater should be measured at each of the seven
wells on a quarterly basis to refine the calculation for hydraulic

gradient.







L

PHASE 11
HYDROGEOLOGIC INVESTIGATION
of the
CLOSED LANDFILL AREA
THE SINGER COMPANY
PLANT NO.™3

for

J. E. Sirrine Company, Inc.
Post Office Box 5456
216 South Pleasantburg Drive
Creenville, South Carolina

and
‘The Singer Company

Post Office Box 1588
Lenoir, North Carolina

Curtis L. Gorman ' B.C. Spigner, PG

Project Hydrogeologist . Senior Hydrogeologist -
Columbia, South Carolina A : Columbia, South Carolina

SOIL ¢ MATERIAL ENGINEERS, INC.

Report No. 0u482-129A

November 21, 1983

SOIL & MATEAIAL ENGINEENS INC, @



November 21, 1983

J. E. Sirrine Company, Inc.

Post Office Box 5456

216 South Pleasantburg Drive
Greenville, South Carolina 29606

Attention: Mr. Jim Brooks, "P-E.
Project Manager

The Singer Company
Post Office Box 1588
Lenoir, North Carolina 28645

Atfention: Mr. Richard J. Mcdona1d_

Subject: Phase Il Hydrogeologic Investigation
of the Closed Landfill_ Area
The Singer Company, Plant MNo. 3
Lenoir, North Carolina :
S&ME Report No. 4483-129A

Gentlemen:

Soil & Material Engineers, Inc. is pleased to submit the
above referenced report. This report presents the results
of field and laboratory investigations and our conclusions
concerning the hydrogeology of the site.

We appreciate this opportunity to again-be of service to the
J. E. Sirrina Company, Inc. and the The Singer Company. If
there are any questions concerning our report or study, we
would be pleased to personally discuss the report and any
aspects of the study at your convenience.

Respectfully submitted,
SOIL & MATERIAL ENGIMEERS, INC.

Curtis L. Gorman
Project Hydrogeologist -

B. C. Spigner )
Senior Hydrogeologist
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SECTION 1.0 INTRODUCTION

1.1 PROJECT BACKGROUND AND SCOPE

In 1982 Soil & Material Engineers, Inc. (SEME) and J. E.
Sirrine Company made a preliminary (Phase 1) hydrogeologic
assessment of the closed landfil)l at Singer Furniture Plant
No. 3, Lenoir, N.C. (fig.1). As part of that assessment, 4
monitor wells ware constructed within and adjacent to the

landfill, and the general hydrogeoclogy of the immediate
1andfill site was determined.

The Phase 1 study indicated that the Alluvial Aquifer
beneath and immediately adjacent to the landfill contained
higher-than-background concentrations of chemicals
indicative of leachate contamination. However, the
directions and rate of ground-water movement and quality of
ground water in the Alluvial Aquifer down-gradient of the
landfill were not known. Therefore, a Phase 11 study was
requested by the Singer Company in order to estimate the
down-gqradient extent of contamination in the Alluvial
Aquifer, and to evaluate the hydrologic properties of the
Alluvial Aquifer down-gradient of the landfill.

The scope of work for this investigation, as outlined in
S8ME Proposal No. 4483-P1163 (March 16, 1983), included
constructing 3 Alluvial Aquifer monitor vells, obtaining
soil samples for laboratory analysis, estimating the
hydraulic properties of alluvial soils, and performing a
ground-water use survey of the area surrounding the plant
site. This report presents the results of our hydrogeologic
. assessment. For convenience, this report contains selected
data obtained during the Phase ! assessment.

1.2 DESCRIPTION OF THE LANDFILL AREA

The area of investigation includes the general area shown on
figure 1. The principle facilities located at Singer
Furniture Plant; No. 3 include the closed tandfill, the main
plant building located immediately south of the landfill,
and the lumber yard, located immediately east of the
landfill. The area of investigation for Phase 1l was

expanded to include the well survey area surrounding the
plant. .

The landfill was previously owned by the City of Lenoir and
was used for municipal waste disposal in the late 1950's for
about 3 years. The landfill was then used by the Hagnavox
Company until it was sold to the Singer Company in the early
1970's. Therefore, the landfill contains various waste
materials which include municipal refuse, industrial wastes,
and rock and soil fill. Information provided by the Plant

1
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Engineer indicates that the wastes may include: +toluene;
acetone; methanol; various organic solvents; resin glues;
and ezylene and lead from pigments. Finishing products may
include lacquer, staining chemicals and paints that were
probably disposed in hard form. Liquids from wash-down were
previously burned, dumped or containerized until recovery
operations were initiated around 1977. Scrap had been
disposed in the landfill until 1981. One test hole (W-1A)
was drilled and 2 monitor wells (W-18B, H-1) were installed
within the landfill jtself during Phase I.

The contents of the landfill were leveled during the last 4
years, and a wood shed was constructed on the landfil) near
the southern margin of the landfijll (fig. 1). The shed is
presently used primarily .as a vehicle-maintainance garage.

The surface of the landfill slopes gently to the north,
where it drops off abruptly near the northern margin. A
thin layer of landfill material extends beyond monitor well
N-1. The western edge of the landfill material extends
beyond well W-18, and northward of well W-2. The eastern
perimeter of the landfill extends to the ditch adjacent to
the lumber yard. The 'southern portion of the landfill
overlies excavated fill material upon which Plant No. 3 is
located. ,

SOIL & MATERIAL ENOINCERS ING, z
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1.3 HYDROLOGIC SETTING

Areal Geology and Hydrology

The Singer Plant No. 3 is located in the Inner Piedmont belt
of the Piedmont geologic province. Rocks within the lnner
Piedmont consist of Paleozoic age crystalline rocks which
occur in northeast-trending belts. The plant is located in
the valley of Lower Creek which flows to the southwest and
empties into the upper reaches of the Catawba River.

As described by Goldsmith and others (1978), the bedrock in
the vicinity of the site consists primarily of migmatite
gneiss, garnet gneiss, with some biotite schist and gneiss.

The bedrock is overlain by a variable thickness of residua)
soil called saprolite. :

There are no current published reports that describe the
specific hydrogeology of the area surrounding the plant.
Some information on the hydrogeology of the Lenoir area was
obtained from Mr. Richard Peace .of the N.C. Department of
Natural Resources and Community Development (DNR).
According to Mr. Peace, the hydrogeology of the Lenoir area

is poorly known, and there have been no recently completed
ground-water studies of this area. ' '

Land-surface elevations of the site range from approximately
1095 ft mean sea level {(ms1) at Plant No. 3, to 1065 ft ms]
in the flood plain just north of the landfill (fig. 1). The
surface of the landfill slopes gently northward, and the
northern edge of the landfill drops in elevation from about
1085 ft msl to about 1065 ft ms1 on the flood plain surface.

Surface water from the site drains toward the ditch to the
northeast between the landfill and the lumber yard; and to a
draw west of the site. Both these intermittent drainage
features drain toward the northwest to Lower Creek. The
upper portion of the site is adequately drained. The flood
plain area from the landfill northward to Lowe:r Creek is
poorly drained wooded area, which is periodically flooded.

Climate

Precipitation in the Lenoir area 1s fairly well distributed
throughout the year. The average annual rainfall for the
Lenoir area is 49.94 inches. Departures from normal monthly
precipitation commonly olcur and mild droughts are common.
The greatest precipitation generally occurs from early
spring through early fdll. The least precipitation
generally occurs during the late fall and winter.
Precipitation is the source of ground-water recharge in the
area, and variations in the quantity of precipitation affect
the amount of recharge to the aquifers and water levels in
wells. .

ks
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SECTION 2.0 METHODS OF IMVESTIGATIOH

2.1 FIELD METHODS

Four monitor wells (M-1, E-1, W-1B, and S-1) and one
abandoned test hole (W-1A) were installed during Phase I,
and 3 vells (W-1, N-2, and NE-1) were installed during Phase
IT. The locations of these wells are shown on figure 1, and
well construction information is summarized in table 1.

Split-spoon samples were collected from the test holes every
2.5 ft for the first 10 ft, where conditions while drilling
in fill permitted, and at.5-ft intervals thereafter, to the
total depth (TD) of each of the test holes. These samples
were visually classified in the field, and later in the
laboratory by the project hydrogeologist,.and geologist
(stratigraphic) logs were prepared (see Soil Boring and Well
Records - Appendix B). These geologist logs were used in
preparing -geologic cross-sections of the site in order to
define the subsurface stratigraphy and water-bearing
character of the strata. The test holes were converted to
2-in diameter monitor wells by installing PVC casing and
screen, gravel pack, bentonite annulus seal, and grout.
Construction details are recorded on the boring logs in
Appendix B. : :

Proper variances to the DMR requirements for well
construction were granted. by the Division of Environmental
Management (DEM) prior to well construction. Field
conditions required modification of the approved well
construction guidelines for Phase I wells, and the well
construction modifications were approved by personal
communication with DEM on October 11 and 12, 1982.

The drill rig and well materials were pressure cleaned
between wells to minimize potential cross-contamination.

A1l monitor wells except well W-1B were developed with
compressed air; and well W-1B was developed with water to
remove sediments, drilling fluid, and contaminants which may
have entered the screen/well casing during drilling and well
construction.

Falling head field borehole permeability tests were made on
Wells W-1B, N-1, and E-1 during Phase 1 in order to
determine the radial permeability (hydraulic conductivity,
K} of Alluvial Aquifer strata beneath_the site. Falling-
head tests were attempted on Phase II wells (W-2, N-2, NE-1)
but permeabilities were too high to measure accurately with
this method. Therefore, geologist logs and grain-size
analyses of selected Alluvial Aquifer samples from wells
W-2, N-2, and NE-1 were utilized to estimate the hydraulic
properties of the Alluvial Aquifer at these locations.

SOIL & MATERIAL ENGINEERS INC,




Borehole permeability test results are. summarized in table 4
and are discussed in Section 3.0, '

The locations and elevations of the 7 monitor wells were
surveyed by Western Carolina Surveyors with vertical control
to an accuracy of about 0.01 ft. The elevations of water
wells were approximated from the site topographic map and
should bhe regarded as approximate.

Water levels were measured in the 4 Phase I monitor wells on
October 13, 1982, and in all 7 monitor wells and 2 water
wells on August 3, 1983. Ground-water levels were measured
with an electric drop-line and fiberglass tape to an
accuracy estimated to be within 0.1 ft. These water levels

were then converted to approximate mean sea level (msl)
elevations.

Water Well Survey:-- The project hydrogeologist conducted

a water-well survey (inventory) of the area in the immediate
area surrounding the plant property. Information obtained
from the survey is summarized in table 2. Well-corstruction
information was obtained from residents, neighbors, plant

. personnel, or others who may have had knowledge of the

wells. For some wells equipped with pumps and if-the
owner's permission could be obtained, field analyses were
made for pH, temperature, and specific conductance (Ec) on
around-water samples. If accessible, water levels and
depths of wells were measured with an electric drop line and
fiberglass tape. Measuring instruments were rinsed with
deionized water immediately after use.

2.2 LABORATORY METHODS

Laboratory testing of soil sémp1es collected in the field
consisted of preparing geologist l1ogs and performing 8

.grain-size analyses. The geologist logs (Appendix B) were

prepared by the project hydrogeologist from his own field
notes, the driller's field notes, and from his lithologic
description of samples in the laboratory. The grain-size
analyses were made on split-spoon samples from 5 test holes
(4-18, E-1, N-2, W-2, NE-1) in order to characterize the
physical properties of Alluvial Aquifer sediments beneath
the site. Results of these analyses area summarized in
table 3, and Appendix C, and discussed in Section 3.

30IL A MATERIAL ENGINEEAS INC,




SECTION 3.0 HYDROLOGY

3.1 GEOLOGY AND GROUND-NATER OCCURRENCE

The landfill and adjacent area is underlain by 3 geologic
units that differ in physical and hydrologic propert1es

Alluvial Aquifer (Unit 1) -- consisting of as much
as 35 ft of interbedded and (or) ‘alternating beds of

fine-coarse sand, silt, and c1ay, and various admix-
tures of theése 11tholog1es

Sapro11te and Colluvium (Unit 2) -- consist1ng of

decomposed bedrock (sapro11te) and saprolite talus
{colluvium).

Bedrock Aquifer (Unit 3) -- crysEa11ine
(metamorphic) rocks consisting primarily of gneiss.

The stratigraphic relationships and l1ithology of these units
“beneath the plant site are illustrated in figure 2.

Initial test drilling during the Phase ! study indicated
that the saprolite soils contain appreciable silt and clay
which are generally considered to have a much lower
permeability than overlying alluvial sands. Therefore,
borehole drilling depths and the emphasis of this study were
limited to the alluvium and uppermost few feet of the
saprolite.

SQIL A MATERIAL EMCINEEAY INC,
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3.2 HYDROLOGY OF THE ALLUVIAL AQUIFER

Lithology and Thickness

The youngest geologic formation in the landfill area is the
alluvium (Qal) presumably of Quaternary [(Recent) age, which
was deposited by Lower Creek. The alluvium is interpreted

to quer11e the entire landfill and the flood plain of Lower
Creek.

The alluvium consists primarily of poorly sorted sediments,
ranging from coarse sand and gravel to clay (see boring
logs, Appendix B). The alluvium thickens from zero beneath
the south part of the plant to as much as about 35 ft
beneath the flood plain of Lower Creek at wells N-2 and
NE-1. It is estimated to be about 30 - 35 ft thick beneath
the landfill (fig.2). Most of the alluvium consists of

water-bearing sands, and is herein referred to as the
Alluvial Aquifer.

On the basis of 1ithology and texture, the alluvium can be
divided into an upper unit (Unit 1A) and a lower unit (Unit
1B). The upper unit (Unit 1A) consists primarily of
alternating and interbedded thin beds of very fine to fine
clayey sand; silty sand; sandy clay; sandy, silty clay:; and
clayey silt. Although thin beds of moderately sorted sands

_occur in this unit, the sediments are mainly poorly sorted

and the percentage of fines (silt.and clay) is estimated to
be more than 25 percent in most samples. "The percentage of

fines in 2 upper unit soil samples is 79.1 percent and 97 .
percent (table 3).

The lower unit contains coarser-grained and better sorted'
sediments than those in the upper unit. Unit 1B consists
predominantly of medium to coarse sand with various
admixtures of very-fine to fine sand. Thin gravel lenses
occur near the base of the lower alluvium. Thin (2-4 ft
thick) clays occur in the lower unit that may or may not be
continuous between monitor wells. The more permeable sands
of this unit contain less than 15 percent fines (table 3).

Hydrologic Properties

The hydro]oglc properties of the Al]uv1a1 Aquifer were
determined on the basis of geologist (lithologic) logs of
the test borlngs, borehole permeability tests on 3 wells
(table 4), grain-size analyses on selected samples (table 3)
and water-level measurements in.the 7 monitor wells and 2
water wells (table 5).

The hydrologic properties of the Alluvial Aquifer are
governed primarily by the 1ithology and texture of
sediments. Because of this variable texture, there is a
wide variation in water-bearing characteristics of the

SOIL & MATERIAL ENQINEEARS INC,
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TABLE 3. SUKMARY OF PHYSICAL LABORATORY TESTS
SINGER - LENOIR

Estimated1
Effective
Porosity
_ Hydrogeologic % Silt and Clay 0
Well No. Depth of Sample (ft) Sample Description Unit ( 0.074 mn ) e
K-18 .28.5-30 _Slightly Sandy'CLAY  Unit 1A -  79.1 . 5-10%
E-1 18.5 - 20 Silty SAND - . Unit 1B 22.0 20%
NE-1 13.5 - 15 -~ . S1ightly sandy, -~ .. Unit 1A 97.0 : 5% o
- Eegilty CLAY : . '
~ RE-1 23.5 - 25 Fine to Coarse Unit 1B 6.0 30%
N-2 R :
N-2 Unit 1B .
W-2 23.5 - 25 Clayey SAND Unit 1B 12.0 25%
W-2 33.5 -.35 Clayey SAND Unit 1B 6.0 30%
NOTE: Effective porosity estimates of granular sediments (sands) based on method described

in Johnson (1967), U.S. Geol. Survey Water-Supply Paper 1662-D. Effec@ive porosity
estimates of silty clays and clays based on general estimates of porosity and per-
meability values of similar sediments compile”™ "‘ring other investigations by

Soil- & Material Engineers, Inc.



TABLE 4. SUMMARY OF FIELD BOREHOLE PERMEABILITY TESTS
SINGER - LENOIR

DEPTH OF .
SCREEN ESTIMATED RADIAL
~ INTERVAL HYDRAULIC CONDUCTIVITY HYDROGEOLOGIC
WELL NO. TESTED (ft) (cm/sec) (ft/day) UNIT LITHOLOGY REMARKS
\-18 40 - 45 3.3 x 107" 9.4 Unit 18 S1ightly Silty
SAND
E-1 27 - 32 8.6 x 1073 24.4 Unit 18 Slightly Silty,
’ Medium to Coarse
SAND ,
N-1 9.7 - 19.7 7.0 x 107> 0.2 Unit 1A/Unit 1B  Silt, and Finé
. ' to Coarse SAND Well Screen not fully
developed, therefore
calculated permeability
is considered lower than
actual permeability.
Note: Falling head tests performed October 13, 1982

S&ME .Job No. 4482-129A



Alluvial Aquifer. The upper unit (1A), which_ contains
poorly sorted, fine sediments is less permeuble than the
lower unit (1B). :

Ground water.in the Alluvial Aquifer occurs primarily under
water-table (unconfined) conditions, although clays locally
cause semi-artesian conditions. Hydrau11ca]]y, the Alluvial
Aquifer 1s an anisotropic unconfined aquifer. Radial
permeabilities (hydraulic conductivity, K) of the more
permeable sands are estimated to be in the 25-50 ft/day
range; with less permeable, poorly-sorted fine sands having
estimated permeabilities in the 1-5 ft/day range.

The porosities (n) of sediments within the Alluvial Aquifer
are estimated to be within the range of 20 percent (sands)
to about 50 percent (clays). However, the effective

porosity (“e), the percentage of connected pores, governs
ground-water movement through saturated sand aquifers. The
effective porosity of a granular unconfined aquifer is
considered, for practical purposes, to be approximately
equal to the specific yield (Sy) of that aquifer. Effective
porosities of the well sorted sands in the lower unit are
estimated to range from 20 percent to 30 percent; and the
effective porosities of the lower permeability clays are
estimated to be in the 5-10 percent range (table 3).

Recharge and Lateral Ground-VWater Movement

A water-table (potentiometric) map of the Alluvial Aquifer
was constructed from water-level measurements made on August
3, 1983 in the 7 monitor wells and 2 water wells located
east of the site (fig.3). Water-level elevations in the
on-site monitor wells were determined from surveyed top of
casing (TOC) measuring points. Water-level elevations in’
the water wells are based on measuring point elevations

" estimated from the topographic map, and should be considered

approximate.

Interpretat1on of the water-table map indicates the
following:

o The.Alluvial Aquifer is recharged in areas
southeast of the landfill, and ground water moves from
southeast to northwest. .

o Hydraulic gradients (dh/dL) along selected
ground water flowlines through the 1andf111 area average

- about 0.01 ft/ft. Cm

0 Ground water moving through the Alluvial Aquifer
discharges into the Lower Creek flood plain, which is
interpreted to be the local discharge area for the Alluvial
Aquifer.

SOIL & MATEARIAL ENGINEEAS INC,
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J TABLE 5. SUMMARY OF WAIEI ;;z’tL VDAIA, SINVEK-LENUIK. ) -
o
WELL ELEV. DATE WATER LEVEL MEASURED REMARKS
NO. Mm.pP. MEASURED BELOW M.P. ELEV. BY
{w-18 1082.65 10/13/83 20.5 1062.15 | C. Gorman Vlell screened in Unit IB
8/3/83 20.3 1062, 35
N-1 1072.58 10/13/82 10.4 1062.19| C. Corman Well screened in Unit 1A/IB
8/3/83 10.65 1061.94
VE-1 1073.82 10/13/83 9.9 1063.92{ C. Gorman Well screened in Unit 18
8/3/83 9.3 1064.52
S5-1 1098. 32 10/14/82 20.2 1078.12 Chris Silkwood Well screened in Unit 1l
8/3/83 18.5 1079.82| C. Gorman (saprolite)
N-2 1069. 84 8/3/83 10.6 1059.24 | C. Gorman Well screened in Unit 1A
W-2 1072.47 8/3/83 13.5 1058.97| C. Gorman " Well screened in Unit 1B
NE-1 1070.65 8/3/83 B,2 1062.45 C. Gormén Well screened in Unit 1B
WW-2 +1100 8/3/83 19.0 +1081 C. Gorman Shallow (22 ft) dug well; may
: tap saprolite (Unit 11)
WW-3 1124 8/3/83 39.0 +1085 C. Gorman Shallow (42ft) dug well; may
tap saprolite (Unit 1i)
NtL_TE: Measuring Point (i4P)
of all \ells is top pf
casing (TOC).

o 104



The rate of ground-water movement through the Alluvial
Aquifer is assumed to be laminar and governed by Darcy's
equation for laminar flow:

v = K , dh/dL

Ne

average linear ground-water velocity
ft/day);

radial hydraulic conductivity (in ft/day);
e = .effective porosity [(decimal fraction); and
h/dL = hydraulic gradient.

where,
i

n o U

v
{
K
n
d

Substitution of average estimated values of K= 0.1 ft/day to
50 ft/day, n,= 0.05 to 0.30, and an average dh/dL= 0.01
ft/ft yields average linear ground-water velocities of 0.02 :
ft/day (7 ft/yr) to 1.7 ft/day (610 ft/yr) for ground water
moving laterally through the Alluvial Aquifer.” " The higher ™
ground-water flow velocities would occur in the more
permeable sands within the lower alluvium (Unit 18).

Vertical Ground-Water Movement -

The vertical movement of ground water in the Alluvial
Aquifer is governed by the same hydraulic principles that
govern lateral ground-water movement. However, in
horizontally bedded alluvial sediments, the vertical
permeability (K') is often orders of magnitude lower than
radial permeability. There are no laterally continuous,
low-permeability confining beds separating the upper unit
(1A} and lower unit (18). Therefore, ground water moves
slowly downward from the upper unit into the lower unit.

. The Alluvial Aquifer is separated from the Bedrock Aquifer
by an unknown thickness of low-permeability silts and clays
(saprolite) which was penetrated at wells S-1 (23.5-30 ft),
N-2 (34.5-35.0 ft), and NE-1 (34-35 ft). This low
permeability saprolite functions as a confining bed which
restricts the downward vertical movement of ground water
from the Alluvial Aquifer into the Bedrock Aquifer.

Utilization - : -

The area in the vicinity of the Singer Plant is served by
public water and sewer by the City of Lenofir. A public
water distribution line is located along Virginia Street
east of the plant. Some residents east of VYirginia Street
utilize public water and some utilize wells for
drinking-water and other domestic (household) uses.

A well survey was made in the area immediately adjacent to

the landfill. The only wells found in close proximity to
the landfill area are located east of Yirginia Street

30IL & MATEAIAL ENGINEEAS INC,
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(fig.1) and are hydraulically up-gradient of the landfill
area. Information obtained from the well survey is
summarized in table 2.

Information obtained from the survey indicates that 2
shallow dug wells (WW-2, WN-3) are used for drinking-water
supplies and other domestic uses. Two other shallow dug
wells (WW-6, WW-7) are used for domestic irrigation,

showers, and other domestic uses but not for drinking water.

Three wells (WW-4, WW-5, and WW-8) are currently unused,
and the res1dents obtaln water from the City of Lenoir
public water system.

As shown on table 2, most residents do not recollect
particular details regarding well construction. The depths
of 2 dug wells (WW-2, WW-3) were measured and are shallow
wells (22 ft, 42 ft). The depths of 3 other large-diameter
dug wells were reported as 17-22 ft, which are probably
reasonably accurate. These wells are located at elevations
above about 1095 ft msl and are above the flood plain.

Therefore, they probably tap sapro]xte coﬂs rather than the

-Alluvial Aqu1fer
There are no water wells that tap the Alluvial Aquifer

located on Singer property or in the area down- gradlent
between the landfill and Lower Creek.

SOIL & MATERIAL sNQINELAT INC,
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J.3 BEDROCK AQUIFER

Distribution and Lithologqy

Crystalline bedrock underlies the landfill area and
immediate vicinity of the landfill and the flood plain of
Lower Creek. The Bedrock Aquifer and Alluvial Aquifer are

separated by an unknown thickness of saprolite, which 1is
weathered, decomposed bedrock. - )

The background well (S-1)} and 3 monitor wells near the
landfill (E-1, N-2, and NE-1) penetrated into the top of
saprolite. The depths of these monitor wells were purposely
terminated after drilling 122 ft into the saprolite;

therefore 'the thickness of sapro11te that overlies bedrock
is not known.

Samples of saprolite from these we1ls are composed of
quartz, weathered feldspars, dark minerals (probably
hornblende or augite), and mica. The texture is primarily
'silt and silty clay, which is typical of a weathered
biotite-hornblende gneiss. -Typically in the Piedmont, there
is a gradual change from the highly weathered saprolite to
the underlying less weathered bedrock.

Crystalline bedrock of the landfill area has been mapped as
migmatite gneiss, garnet gneiss, hornblende gneiss, and
schist (Goldsmith and others, 1978). The lithology of
saprolite form boring samples indicates that the bedrock is
probably b1ot1te hornblende gneiss.

Ground-water Occurrence and Hydrolog1c Properties

According to Mr. Richard Peace of the NCDNR, the
hydrogeology of bedrock aquifers in the Lenoir area is
poorly known. In general, the occurrence, movement, and
availability of ground water in the Bedrock Aquifer is
probably typ1ca1 of other crysta111ne rock areas where the
hydrogeology 1is known.

Typically, the saprolitic sofls overlying bedrock are porous
but generally have low permeability and effective porosity.
In some areas the saprolite functions as a storage reservoir
that slowly recharges fractures in the underlying bedrock;

in other areas, the saprolite functions more as a low
permeability confining bed over the bedrock aquifer.

In some areas, the saprolite is- sufficiently permeable to
supply small quantities of ground water to dug and bored
wells. The 7 large-diameter dug wells east of VYirginia
Street probably tap the saprolite.

Ground water in the Bedrock Aquifer occurs within and along
water-bearing fractures developed from the weathering along

SOIL & MATERIAL ENGINELAS INC.
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Joints and other planes of weakness. Fractures in the
Bedrock Aquifer beneath the landfill area are probably
recharaged by infiltration of rainfall into and through the
saprolite and weathered bedrock in the topographically high
areas immediately south and southeast of the plant site.

Presumably ground-water movement through the Bedrock Aquifer
is northward and northwestward toward the Lower Creek

valley. Because the Bedrock Aquifer recharge areas are at
comparatively high elevations (1100-1200 ft msl), ground
water in the Bedrock Aquifer beneath the landfill area
probably exists under considerable artesian pressure.

Apparently, the only uti]izafion of the Bedrock Aquifer 1in
the immediate area of the site is from one well (WW-1) at

Southeastern Adhesives Co., located about 1100 ft northeast
of the landfill. This 6-inch diameter well, reportedly 300
ft deep, is reportedly pumped at about 3000-4000 gpd (2-4

gpm) .

L
(S
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TRt D TABLE

1. SUMMARY DF WELL CONSTRUCTIOR DATA SlNCE‘R;LENDIR.

SO & MATERIAL ENGINEERS WELL §UMMARY

]
7171, NRorth Caroline l . .
; ' Swy; Jon ), ¥y
cony  Caldwell ' ] S —
— o Well [Totsl|Cortag:Cosing Pumn| Dals Chemien . Nematts
[ woell M, val':::’]wf: :|u:t ' [l‘":;l‘-l;h Omnst/loceilen Use [Depin] Dis, {Dopin] Rore fComol 10, Anatyasg | Cone,
: , 1wNn2 Testl hole nhandnned brenuse of
TH-IA Jroer . Iwest of Langmm ABRI® | one 132 |Dritters garbage and tebrls.
' Inorganic Screen RD-®S 11, set In slightly
) . 13 n e cll ] ] 1.
W-18 Doy [Kest of Lendni 085 {5 |2-In. |uo 1. 113 {Dritters  [GestEI9E] gp | B, mecium sad tn moll yrove
I . PVC 18) |GCeologlsis ° :
X L r
. - Scraen 9.7-38.7 11, set In fine lo
K-1 i 1069.2¢ |North of Laendfill OBS {21.8 |2-In, [9.? V0712 {Drlliers Inorgank cp |Corrse sond, slightly stity 1o siliy,
: | *{Pve . 12}  |Geologlsts{Pesticide Perm. test, .
D Volallle
Screen 37-37 11, sel In medium Lo
E- 1070.37 ]Esst of Landtil oBs 135 2-In, 27 n, 10/1) IDrillers | ircrgank ‘¢
' PVC 121 " [Ceolegisis| Pesticide| Gp [SPrSE Sang. Ferm. dest. Craln
Yelatiie : - -
B K Inorganig Sceeen 25-30 1, sel In saprotlie,
5-1 'hoys.50 |South of Lanatt  bes [30  [a-1n. bs n. 10110 riliers  [r5bcide| GP {Background observation well,
"1 by ain Plant Bldg. PVC 182 olattle
. Inorganc
w-l Jar-gé i PO71.02 200 N, NW of Land-|0OBS |38 2-In, D3 N, £/2] [Driliers Pesticlde] GP |Sereen 23 28 1. Craln shie 2).3-
fin PVC E) Ceologists | Volatile 28; 33.8-238,
Pe-2 JA1-g7 Lou. 1, N of Al -In. . " | tnorgnig Screcn 10-20 1. Pencirale sapro-
s T [100 fe ool LandhiLiOBS 15 ja-in. Ho Mt (121 Prifert - | pesizide|GP {itte st 4.5 11, Grain shre 2.5
. 19 R velatite 7%; 28.5-30.
. inorgnnid
. Sereen 25.3-30,) ft.  Prncirsie
NE-1 JRr-gs 1067.3¢ |200 fi. NE of Lang-JoBS [35  2-1n. P5-? :;" pritters \ C"""ff’“ CP lsaprotite »t 38 11, Graln. slre
© ¥l In Lumber Yard pve | . vroipglsist Volatlie 12.5-185; 23.5-28,
.

- - SEME 1NN [rev, V1/E2)
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SOIL & MATERIAL 'ENGINEERS V/ELL §_UMMI\RY

AT
Quury | Ctidwel TABLE 2. SUMMARY OF DATA ON WATER WELLS NEAR SINGER-LENOIR PLANT, feu am oy, SVEI-129A
ttste | 8 Elovet! Woll [Tolat]CasinglGratngl Pumn[ Date Cheemicat | Wall X :
[w.ll Ne, Wnb:' w“l.'v:. (.\:;l.)." Ownet/Luocellon tse [oecin] D1n. |Dentn]| Aete [Comn) (4es Annlysas | Cons, Nemssba
s Drilinr Setrer, Hicknry, Process
: Southeastern Rept ] Rept waler $3000 - 3000 d. Ecrils;
. ) P up
Wy ' 41090 | Adhesives Co, « LIND { 300 | §-In.| NA ]23 k.1978 pH-6.5. : .
Rept Dug well, approx, § 11, daim, No !
c 9
WW-2 ] 41091 [B. Creer Dom.{60 (t.] 60 - Dump,  Sale watler supply; alsa
) 313 8 Virginis St. measd du 1930 cupplles walee next door,  Static level
M 1 9 l!lh’ Ecz110,_pii-5, 8
P %S 3. 210, _pHIS, 8 ———— s
‘ Repl g well, n|-|;rn:. C T aRim, VT i,
W ‘| wu Sole supply for tvo ap's Stalle
LTS £1122 | Bynum Blankenship | Dom.[ss M. am pump. g n's.
UY)A Virginls St, P meas., dug - rvelzdy 1, Eczioo, piirs.3.
[}) _ .
Vel Is availabie for use bul teshdent uses
YW-1 s1108 [ Martin Unu, ity waler. Well nol used. Lncated on
827 Vieginls St. back porch,
- Rept Dug well, 2%-In, (1), Well Is evailable for
WH-$ P] 21098 t‘;" 5“"’?"" <t Unu. “p“ T e se bul resident uses clty water.
" rginle St. dug 1960s .
. Oug ¥elf, 20-In. 1 172 hp, pump. Used
—_ . i 41102 INr. Sudders ler ;‘;F::< ::9 k.1978 for household Irrigation. Nol used for ;
§31 Virginhs St. rinking. '
f
. Rept * Dug well, 18-In, Resident obtalns water
] Mat w P 9 . :
WW-7 3 41102 l;l‘(llr;l::ln st. Dom. {17 R. 31:; o o rinping. | Well ward for
i 9 showers, elc. Supplies house £ \ mabile
0 : M Yol T O
, ! A.G. Jenkins : &
WW-3 21095 [913 Virginla St. Uhu ell conslruclidn unknown. Well In Linck of
. . wuse, Owner reptd.unused. Well prob-
. taly_a_dug well, .
SLME HD=-) (rev, 11/82) ’



SOIL & MATERIAL ENCINEERS, INC.
SOIL EORING AND \WELL RECORD
Lecztion: Tha Singer CazlenarCeurnty: Caldwell, N.C.Jeb No.: U482-129 Boring or Viell No.:S-1

Legsed by: C. Silkwood Drillec¢ by: C. Silkwood Grld Coord.:

Lat.-Long,;

——

Cezte Sterred: 10/13/82 Boring Depth: 30 ft Stetic Wzter Level: 20.2 ft

Dzte Completed: 10/14 /82 VWell Depth: ° 30 ft Permezbllitly Tests: none

Grilling lethod:__ Auqer Czsing:_2-in PVC, Sch 80 Thrd, 0-25 ft

— Flushed T 270 PVC, SchB0;
Cevelcgpment l.'.r:lhod:_’“_ﬂ_”'f‘_l.:__‘ELELScre_qn:__Illrdr_‘_oz_ijn_s_lQ(_, 2530 ft Seal:Beng@ite'IQ:
Soil Szmgles:_Split Spoon Grout:_ Portland 0-19 ft. e A e e
Cecphycecical Lcos: none

FS bty

-
’_—x N R Y A L l® | Tad="  wea

—— . .
metge v,

Chem. Arnzlysis:lnorganic £ Organic

. 3 S PAALICeTNON = 3 .O0n) 21 Y.
Z| TOC= Description o EeT

<
Q
Elev. | o .
[a] LS= 3 lo
=
-
o

.39 3020 *o_ 2

Si.lt, red/brown, loose-to-firm, ‘slightly clayey, _
with fine 1o medium grained, quartzose sand, some

muscovite flakes and weathered feldspar fragments,
some organic material. . Fill. |

SS

Silt, as above

Lt ey ettty

Te1r 1773

Sand, orange/white, firm, with very: fine to - )
coarse grained quartz and feldspar fragments, o

silty, some biotite and muscovite, highly
weathered.

SS

L

T

SS

[

Sand, as above, yellow/brown, large feldspar Q
fragments, silty. :

LR B

Sand, red/brown, firm, with very fine to coarse o
grained quartz and feldspar grains, large feld-
spar fragments not as numerous, heavily musco-
vitic, moist, highly weathered.

SS

17T

Saprolite, red/brqown, white, mottled, quertzosa

and feldspathic grains and fragments, feldspars y
are soft, heavily weathered, dark minerals-augite, ﬁ
in fragments, very silty, very fine rock fragments

Saprolite, white to brown, quartzose and feldspathic
grains and fragments, feldspars firmer, abundant |
muscovite, sand grains predominantly coarse, bjo- k
tite flakes - very fine, heavily weathered.

~SS

ThoT T T T T LTI
~ .

— —] SS

o
.

Boring terminated at 30 ft.

BRSNS ELJEERELAENENE AN I NN E NSRS NS EEENNEEENERN
4 .
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SS = Split-Spoon_Sample




" SOIL & MATERIAL ENGINEEND, 1ive.

SOIL BORING AND WELL RECORD
The Singer Co.-

ocztlon: | anair County:Caldwell, NCJob No.: 41482-129 Boring or Well No.:y- M(T'
‘ged by: C. Gorman Drilled byC. Silkwood Grid Coord.: Lat.-Long.: .
iate Started: 10/12/82 . Boring Depih:_Ipn ft  Statle Water Lch“___Nng__~_ﬁ_~_
Yate Completed: |0h2/82 Well Depth:Abandoned pPermeabliity Tests: None
Jrltilng Method: _ _Auger Ccsing: None
Jevelopment llethod: _ None Screen: Nane . : Seal: Npne .
Sell samples:__Split Spoon ™  grout:_ None P o asera v bt v
N Pz pona b R ST T PR
3eophysical Logs: None Chem, Analysis:___None B o, LT -
L T S PINOaTOn — sL0ms sra A,
Elev.| B = TOC= Description -
* g wl | S= 3 10 30 3040 0 o
= Silt, red/bruwn, finely to medium sandy, quart-
- ] zose, some muscovite flakes.
oS __3-5;—C'Iarbage, wood debris, cans. - v
= -
e
6. 0]
—”* "] Sand, redlbrown very fine-to-coarse grained,
SS : subangular, very silty, gneissic composition. O
- 4 Debris hindering drilling - 9.3 ft. i
sS Fg.O: . q
g- Abandoned test hole at [0 ft. due to garbage and
debris.

SS = Split-Spoon Sample

1143 vy iy vy bbby iy gty sy sty 8oty Yyt




SOIL & MATERIAL ENGINEERS, INC. Page 1 of 2

SOIL BORING AND WELL RECORD
The Singer Co.-

Locatlon:| annip County:Caldwell, NC Job No.: 4u82-129 Boring or \Well No_:\W-IB(~
by:C. Gorman Oritled by: C. SilkwoodSrid Coord.: Lat.-Long.:
Logged by - Y P » -
Date Started: |n/12/82 Borlng Depth: U5 ft. Static Waler Level: 20.5 ft
Date Completed:_10/12/82 V/ell Depth:__~ 45 ft. Permeabllity Tests:_Falling Head
Drifting Method:_Auger Caslng:_2-in, PVC Sch 80 Thrd. 0-40 ft,
Flushed (00 : , : entonite,
Development lMethod: ga_L__w_a_Iﬁ_lr___Screen: 2-in PVC Sch ?0 Thrd, .025- Seal: 35— r}
in. slot 40‘ 5 ft. PINCIALTION @ Tl Humsin 04 5,01 O° Vo 18 wow
Soil Samples: Split Spoon Grout: Portlancf - # ';;;nw-w-mm--uu-w-----u
Pl Berg ————matis Yen.(
Geophysical Logs: None Chem, Analysis:_1 lno:qanlct,Orqamc ;:1“;“."“._“ o merierea,
< - PPN Tas NOS = sl Fea 7T,
o - TOE:— Description : ==
Elev.lo & LS= - 3 10 20 3040 o0 #Q
Q -t - %
' -+ Fill, silt, wood debris, charcoal, glass.
p—~ h - .
.
r— —
. [~ n
SS [ 1 . Q
-~ JFill, as above.
E ]
SO
I~ !
- : :
- -Water table at approximately 13 ft in borehole.
B _
".5?03 .
ss - JClay, grey, firm, sticky, silty, some muscovite &)
- Jflakes, with large amounts of imbedded medium-
~ -jto-coarse grained, subangular sand.
- -
- -{ .
- quay, medium brown, grey, mottled, soft-to-firm,
~sticky, slightly silty, with some muscovite flakes, ‘
ss [ Tsand content very low, medium- to-coarse grained) Q
- Jvery faint oil odor.
-  IJClay, as above, plastic, no odor; grading: to a
- =
Ss — —1 13
25.57
233 Silt, blue/grey, very clayey, plastic and sticky,
- ]wnth very small amounts of fine grained sand.
e n1Very loose, muscovitic, sand content increasing
- }-28.04
-at 28 ft.
SR N
R , :
33,07}/ Sand blue/grey, very fine, soma coarse grained,
. -|subrounded to subangular, moacerataly sorted, very
ss | Iﬂty, slightly clayey, muscovite.




SOIL & WMATERIAL ENGINEERS, INC. Page 2 of 2

SOIL BORING AND VWELL RECORD

The Singer Co.-

.ocation:| ponir County:Caldwell NC Job No.: 4ug2-129 Boring or Well No.-W-18(

9ged by:C. Gorman Drlited by:_C. Silkwoodsrid Coord.: __Lat.-Long.:

Date Stzried: |n/12/82 Boring Depth:_U5 ft. Static Waler Level: 20.5 1t
Dzte Completed:_10/12/82 Viell Depth:_" U5 ft, Permeabllity Tests:_Falling Head
Drilling Method:_Auger Casing:_2-in, PVC S_cb_&Q_Ide____Q:__lLO_ﬁL - .B.
Flushed 100 : . entonite,
Development lethod: gpl, water Screen: 2-in PVC.-Sch 80 Thrd, .025- Seal: 36-38 ?\.
. fn.élot HO-US ft. ';*ﬂ--“ﬁ.'-ln.'-tt'ﬂ;.bﬂv' tal o6 =
Soll Samples: Split Spoon____Grout:Portland. O-36 ft. -;_;;.u...,..m....‘.._.....-.-
Geophysical Logs: None cChem. Aralysis:_lnorganic &€ Organic IZX'::U:-.. =
-c S FINCTISATON = BLONN PAN ﬂ-._—
a ={ TOC= Description - ==
Elev. u. LS= 3 10__30 30 a0 0o _"»0
7- U35, grey, with some fine grained sand.
9 — o ]
SS "4 Sand, light yellow/brown, to red/brown from '
— — staining, very fine to coarse, predominantly
_— medium grained, subangular, poorly sorted, very
— slightly silty, muscovite and biotite flakes-fine,
- some orange axide stains; grading to medium-to-
— - + 91 coarse grained sand at 43.5 ft; large gravelly

wnweE W
.

layer, subangular 1o rounded at u4.s ft, ) : o)
imbedded with medium-to-coarse grained sand,
\muscovite and biotite flakes present. .

Boring terminated at 45 ft.

NSRRI RN NN R RN NN NN RN, AL LR BN L AN R LA

A T I B I B O B P O 0 I L Y0 I I L PR o

SS = Split-Spoon Sample
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SOIL & MATERIAL ENGINEERS, INC. ’

 The singeP Golk BORING AND WELL RECORD
Locstion:) ~nnip <:°”“‘yCaldweU,_Au:J°° No.: nuga-1294B0ring or Well No E-1(

—

Logged by:C. Gorman Drilled byL. S“kWOOdGrHJCoordd
._N‘—‘*———-.

Lat.~Long.:

Dote Started: 10/13/82 Boring Depth: 35 ft Statlc Water Level: 9.9 ft

Dete Completed: 10/13/82 Well Depth; 32 ft Permeabl”ty Tests; ralling Head

Drlll‘ng ldelhod: Auger :San: 2"in PVC SCh 80 Thrd, 0—27 ft :
Atr ~Bentonite

Development ”elh0d:£lunpnecsoc Scre;{:t-' .Q%Cﬁsﬂh 80 Thrd N25-in Seal: 23-25 ft
. Slo . = PUNCIReNO= @ Tt muwBia Of 80,0y OF o -
Soll Semplec: Sp“t-spoon Grout:Phartland  _0=23 ft u;:«. 0m -.o..--w-oa--n-.a.;a:::n_

Geophysical Logs:_None Chem. Analysls:lnorganic & Organicht =" T e e

r—:(unﬂ-u.o-ue [ 3" ¢ hase ol melgova
TOC=

“|LS=

S FINITIaTON = 8L Oe) Pra Py,
. -— e

.Description

Elev,

Depth

> 0 20 >0 40 -0 »0

Fill, silt, rock fragments, muscovite flakes, debris.

TT1¢71i1

SS

1 T1

Clay, dark grey, soft-firm, sticky-plastic, slightly silty,

with some fine grained imbedded sand, muscovite flakes
present. G

SS

Clay, blue/grey, soft, sticky-plastic, slightly silty, with O
some imbedded medium-to-coarse grained sand, quartzose, abun-
dant muscovite flakes.

SS

1

TT o T Tid
o

Silt, blue/grey, soft, very clayey, with some imbedded medld;j O
to-coarse grained sand, quartzase, abundant muscovite flakes.

| ss

T TT

[}
(EEBEREENEEL USSR ELJEEEEEEEEE

SS

A
w
.

Sand, grey, very fine-t-fine grained, some medium grained, q'
subangular, very silty, clayey, poorly sorted, abundant
muscovite flakes; interbedded with small silt layers con-
taining vary fina sand.

P TT1T1d

ol
v

SS

— g c
Sand, gray, laosz, vkry fine-to-fina grained, some medium r
grained, sudrounded to subangular, slightly silty, slightly :
clayey, moderately sorted, muscouite f{lakes prasent. .

TtTTed

G
b

— ]SS

€and, light yellow, with some arange/brown staining, medium-
to-coarse grained, subangular, very slightly silty, maderately
sorted, muscavite-biotite in fine particals, some oxide
staining.

Sand, fi ained to large qgravel ellow/brown, slightly
sglty, bgﬁyggoorly sorted? abundant éold muscouvite flakes, iy

t

biotite, quartz and feldspar {ragmants,
Boring terminatad at 135 ft,

UL JEENEEELJEEENEERELJENENERERE
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g

~ec (ol B [ A - -



QUL & WAalZnlAL EheinzIond, 1ho.
SOIL BORING AND WELL RECORD
Loczticn: The Singer..Co.-LenouCeounty: Caldwell, N C.Jot No.:_4ng2-129 Eoring or \Well No.:N-

Logcced by: C. Corman__ Drillec by: C. Silkwood Grid Coord.: 21.5 ft. Lst.~-Long.:

Czte Siazrted: 10/11/82 Boring Cepth: 21.5 ft  Static Water Level: 10.'1_(_{_.
zte Ccmpleted: 10/12/82 VWell Cepth:’ 19.7 ft. Permeabllity Tests: Falling He:
Crilling lethod:___ Auger __Cesing:_2-in PWC, Sch 80 Thrd, 0-9.7 ft.
Flushed 2inch PAVC "Sch 80 Thrd, -
Develcpment lethod:100 gal. water Screen:_, 025-in slot 9.7 - 19,7 SEAL:_Bentonite 6.
Soll Szmples:_Split Spoon __ Grout:_Portland 0-6.5 ft. LTINS
. R . . . (== FITR YN —e et
Gecphysical Logs: none - Chem. Anzlysis:|noroanic & Organic p— .. cocn -~ ..
Fed Lo e @ PINICATON = 3, Cwd PI.':.
a —-|TOC= Descriptlon : bl
Elev. ; wWilg= ' 5 10 30 30 40 ea_’
| - -{Silt, red/brown, with very fine grain, some coarse’grained,
- -] quartzose, subangular sand, strong propellant odor. .
- 4{Silt, light red/brown, with very fine grain, some coarse
" 7} grained, quartzase, subangular sand, clayey, micaceous, feld-
3. 5 spar grains, strong propellant odor, rags and debris from
L. 7 {4.5 to 5.0 ft. .
SS I g g Clay, grey/black, firm, sticky, with some imbadded very fine-
- @+ 4 to-fine, some coarse grained sand, very fine muscovite flakes,
7] some organic material and rag fibers. :
Ss |3
_ 8'9.' Sand, grey/black, loose, very fine-to-medium grained, slightly
= ~] silty, predominately quartzose, some feldspathic grains,-wb-
- - rounded to subangular, moderately sorted, abundant muscovite,
. T o odor, wet. O
— SS L -
—_—— [12. 0] Silt, grey, with fine-grained sand, grading.to silty sand..-
— - .
- SS ;W‘q Sand, grey, fine-to-very coarse grained, firm, predominantly Gf
— - quartzose, some feldspathic grains, subrounded to subangular,
—_— - ° -1 poorly sorted, some muscovita flakes, larger grains are
-_ = ~} angular.
—_— -
— r— -
——| SS Ezo o ﬁg
L -1 Grading to brownish-grey silty sand at 20 ft.
21. 57
[~ 8aring terminated at 21.5 ft.
-
I
O
S )
- n
j- ke
I
]
r. n .
- 1SS = Split-Spoon Sample
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SOIL BORING AND WELL RECORD

Logﬂ”on;Singer Co. Planti3 County: Caldwell NCyop no :1483-120A Boring or Well No.: N-

; Logged by: C.Gorman Drilled by:
8/2/83

Date Starled:

Date Completed: B/2/87%
Drlittng Method:

Development

Method: Screir_\_;z-in PVC Sch 40 thd,.0.015-in
Split-spoon

Soll Samples:

Geophysical Logs:

Well Depth: 21 2

H.Howard Grld Coord.: J74-¢27 Lat.-Long.:

Boring Depth: 35 ft. Statlc Water Level: 7.3 ft.

Permeabllity Tests: Fallinp Head

Mud Rotary Casing:_2-in PVC Schd 40, flush thd 0-10 fr.

Seal: Rent. 6-8

3 BT AY Fa s ¥ ol
Stots;—10=20—fT

Grout:_Portland cem, 0-6 fr.
Chem. Anslysis:

PISCIRATION Wb Yool muesl® OF 3.0m) O7 140018 ¢
Fa0ims, 30 86Q1aLQ VO DAl Y @om 1. L pamwoy-

pel temag

T e Yoo

F—: NSO TUseLC semo g e matgaveq

1064 | = TOC=1069.84 0 c * PnARTON - siom ria
Elev.|G | LS=1066.95 cecription
a 3 20 30 40 c.o. L]
' ~ qBroxm SAND," fine to very fine, loose; with abundanf ‘
= :SIL’I‘ and muscovite, with rooted organics. ’
B
- .
C 3
- 7:
— - —{Dark Gray, SAND, fine to very Iine, Joose; with
= ~  Jsome SILT and abundant muscovite, some organics.
- -Water table at about 8 ftr. in borehole. L
- -t B
~ -
~ - 117 (
- -{Interbedded dark gray SAND, fine to very fine, very F
- _  Jloose with SILT and abundant muscovite; and light
— - Jjgray SAND, medium to coarse, angular to subangular|
- - -{very loose, mostly quartzose with some feldspar;
—_— [~ - Zsome decomposing wood fragments. Severe caving at |#»
-  {18.5-20 fr. Pulled auger and switched to mud
- Hrotary drilling.
—— - = .
] D -
— 2271Grades tro nnderlying
~ Dark gray CLAY, very soft, plastic; with small
-amounts of very fine SAND, abundant muscovite and
C.S.[L some wood fragments. |
4 - ~
i - "63rbray SAND, Very fine to mostly medium Lo COarse ¥
~  JSAND, subrounded to angular, with some gravel to
~ TJl-in, subangular to subrounded, very firm; with
- abundant muscovite and dark minerals. Hard drill-
GC.S.C Ding from 26 - 31 ft.
E - Myrtledwhite and black SAPROLITE, very fine to
- ~4; medium grained, very firm, consisting of . !
- iquartz, feldspar, amphibole and muscovite. "
- @

Boring Terminated @ 35 fr.



S(DIL. 8: MAITECRhIAL :l;LJlx\pn_llgx, Py e .
SOIL BEORING AND WELL RECORD

_oga!lon:i}}%.‘iglé Co. F‘lant"":sCour\ly:Cald““ﬁll,r‘lc Job No.:44835-129AEoring or wel No.: NE-1

H.Ho ’ -
"ogped by:C. Gorman Drilled by: vard Grld Coord.: J74-¢8 Lat.~-Long.:
N . e
_dte Started: 8/3/83 Boring Dep(h;SS fr. Static Vatler Level: 5.5 fr.
Date Completed: 8/3/83 Well Depth:_30,3 fr, Permeablilty Tests:

Orilling Method:__Power Auger Czsing:2-in. PVC Sch 40, flush thd., 0-25.3 fr.
2-in PVC Sch' 40 thd.,

¥ d: : . : en w . Seal: -
Development etho Screen O~ 0—t5- o5 '1"”.:3‘...*..0‘?..............,.Ize:.t....',19 :
Soil Samples: Split-spoon - Grout:Portland cem.--0-19 ft. TALmC D A(GA LD YO DavE ba o £ © bemeign
M Mm’“"‘ —————w—etia Yeu._t
Geophysical Logs: . _Chem, Anzlygls: — = N
—— WS MEIUSBC0 Jomog DT wavrevae,
{f TOC:1070.65 Oes'c"’l (_ i""~t_"-0'\:':—o;o:s.o'(qn.
Elev, g LS=1067.88 ription
o 8 VO '3_0,3040 (-] a0
~ T Brown SAND, very fine to fine, loose; with some
- 9SILT and muscovite, some rooted organics.
-] :
—_— I '
e - - i
IO . i
. 7{Gray CLAY, SOIt; with very fine to fine SAND, and :
~ -|abundant muscovite, with some organics. .
C
c.s{ 3 .
" 17:Grny SAND, very fine to medium, loose, subangular;\
- "Jwith slight SILT content, and abundant muscovite,
- —and dark minlrals. Water Table was encountered at
[~ " Zjabout 17 ft. and rose up auger hole.: - . L
- 21T - . .
[~  JDark gray SILT and CLAY, very soft; with very fine
- -ISAND and abundant muscovite.™ °
2 - N . .
G.S 'Sjﬁrown to gray SAND, fine to mostly medium to coarsp.
) l: Jloose, quartzose subangular; with some gravel at
S - Jag ft., with some mica and dark minerals.
fnve. - b .
- S
T -
— - \
= -
T -
R
[ :1 fottled white and brown SAPROLITE, very fine =N .
F- 1/ wedium grained, very firm, consisting of quartz)] ‘]
- 347 feldspar, amphibole and muscovite. -

Nevlne Terminared 0 35 Fr.



SOIL & MATERIAL ENGINEERS, INC.
SOIL BORING AND WELL RECORD

catlon: Singer Co. Plant"3counly:Caldwell
) - Lenoxrr, N.C.

1goed by: C. Corman Drilled by: H. Howard Grld Coord.: J74‘g6__La1.—Long.:

Jub No.;: 4483-129ABoring or well No.: W-2

—TT—
ite Started: 8/2/83 Boring Deplh:3s ft, Statle Water Level; 10.2 fr.
2/8
2te Compleled: 8/2/83 Viell Depth; 28 fr. Permeablility Tests:

rilling ldethod:___Power Auger Casing:__2-in PVC, Sch 40, flush thd, 0-28 ft.

. ~ 2-In PVC Sch 40, thd —
evelopment Method:__ Alr comp.Screen:_g 015-in—slot—thd—23-28_ft Seal: Bent, 19-21 f
oll Samples: Split-spoon ~ Grout: Portland cem, 0-19 fr. feimt 30 HeOmin e v WS T
eophysical Logs: ~Chem. Ana‘ysis: . P;Mj:fvﬂ:( _ :__:;-.u-t-.‘.(—lo—
Elev. a TOC=1074.27 Description [T ez
o LS=1071.02 ' s 10 30 3040  eo_ s
- -] Reddish-brown, SAND, fine-grained, very loése;
- with some CLAY and abundant muscovite and some
-~ ] wood debris and garbage (FILL).
-] 4
-
-
D~
o 7:r Gray CLAY, very solt; with somé very fine SAND N
- 4 and some SILT, and abundant muscovite.
r— g
: - , -
= - 4
I
- 12 T Gray SAND, fine to mostly medium to coarseé, Io00sy—j
- subangular to subrounded with abundant muscovite
— ] and some dark minerals. Water table
- - at about 12 ft. in borehole. ‘ 5
C ]
~ 1 Grades to ™
~19 o~ 2
- - Dark gray CLAY, very soft; with SILT and very find
:21: SAND and abundant muscovite.
~ 7} Brownish-gray SAND, very fine to mostly medium tg
[~ coarse, loose, subangular; with abundant muscovite
T ~ ] and dark minerals; with thin lenses of sandy !
— 1 c.sk 7 SILT and cLaY. 7
SE A “ .
M -
I
— | -
S— -
S
S | :
I~ 31 " Weddish-orange SAND, very fine to medium, subangular, ﬁ:m1
-~ 7 arkosic, with abundant muscovite and dark minemlsr
4 slightly silty. :
le'.S. - i Y 1

Nl Tyt U @ e .



US STANDARD SIEVE SI2ES

6 43 2N1/2 1342383 4 6 BD 16 20 30 40 50 70 00180 20

100 ]

T

THITT

T T T e T

AN

60

40

PERCENT FINER BY WEIGHT

10

1.0 Ol
GRAIN SIZE IN MILLIMETERS

005

0.0t 0.005 0.00!1

8QUL

COX3LES -
ERS

GRAVEL

SAND

FINES

COARSE |

FINE

COARSE] MEDIUW |  FINE .

SILT  SIZES fcLay sizes

BORING NO. [ELEV. ORDEPTH

NAT WG

LL |} PL

Pl

CLASSIFICATION

W-1B 28, 5'-30. 0

UNIT 1A :
Grayish, Slightly Sandy CLAY

GRAIN SIZE DISTRIBUTION
J0B KO 44B2-129

SOIL 8 MATERIAL ENGU 5, INC.




US STANDARD SIEVE SIZES

! 6 43 2W1/2 13/4V23/83 4 6 8D 16 20 30 40 50 0 00140 A0
HE 0 T T T TWITIITr 1T ] T 7
90 \\
\
80 \
A
-
I 70 41
] &
1 L A
* 60 \ -
. \
m
50
: »
Z
£ 40 \\
— N .
z \ HH
w 30 o
O N
&
&
10
o]
50 00 50 10 o) ol 005 0.0 0.005 0.00!
GRAIN SIZE IN MWILLIMETERS h
COBLES GRAVEL SAND - FINES
OERS) ‘| COARSE | FINE COARSE| MEDIUM |  FINE SILT  SIZES JcLay sizes
BORING NO. [ELEV. ORDEFTHINATWC| LL | PL | PI CLASSIFICATION
GRAIN SIZE DISTRIBUTION
UNIT IB
E-1 18.5'-20.0' Grayish, Silty SAND .JoB NO, 44827123
| SOIL 8 MATERIAL ENGINEERS, INC.




US STANDARD SIEVE SIZES

6 43 21/2 13/41/23/83 4 6 8D 16 20 30 40 50 O oomoaqo
100 T T I NIRRT ERIRYA .u‘\
Q0 _
.
80 - -
" AN
I 7 S
[G] -
w e
* &0 ] N
>
® \(_ﬂ
z N
z Na
w 40 <
Z
w 30
ot |
sl
ut
“ 2
10
O - .
50 100 50 10 5 1.0 - o1 005 0.0 0.005 0.00I
GRAIN SIZE IN MILLIMETERS
BN oo s GRAVEL SAND ] FINES
CERG COARSE | FINE _ |COARSE| MEDIUM | FINE SILT___SIZES [cLay sizes
BCRING NO. [ELEV. ORDEPTHINATWC| LL | PL | PI CLASSIFICATION GRAIN SIZE DISTRIBUTION
Dark Gray Micaceous Slightly 4483-129A
Sandy Silty Clay ~ Highly . JO3 NO.
NE-1 13.5-15' Plastic '
SOIL 8 MATERIAL ENGINEERS, INC.

SME - 23




6 43 21Uu/2

US STANDARD SIEVE SIZES

2/41/23/83 4 6 8D 16 20 30 40 50 0 000 20

I

I

]

FTOTh

T | l A

'_\

PERCENT FINER BY WEIGHT

N

5 1.0 (o)}

GRAIN SIZE IN MILLIMETERS

005

0.0t 0.005 0.001

B oot S

DERS

GRAVEL

SAND

FINES

COARSE |

FINE

COARSE] MEDIUM |  FINE

SILT  SIZES . [cLay sizES

BORING HO. [ELEV. ORDEPTH

NAT WC

LL

PL

Pl

CLASSIFICATION

W2-7

3s!

Brown C!ayeyASAND

GRAIN. SIZE DISTRIBUTION

-12
JOB NO. b4yg3-129A

SOIL 8 MATERIAL ENGINEERS, INC.




6 43 2u72

1344112383 4 6 8D

US STANDAR., IEVE SIZES

16 2 30 40 50 D 00140 IO

100 T T TR~ T T | I L
QD ‘X\
80 \
\\
T N
&
w
= 60 \\
Z \
~ 0 h
w J4=N\|—
& 40
- ] \
= &
y \
o N
g AN
a ) \
™~
lo}
o)
50 00 50 10 1.0 ol 005 0.0 0.005 0.00!
GRAIN SIZE IN MILLIMETERS f
CeV RN GRAVEL SAND . FINES
DERS COARSE | FINE COARSE| MEDIUM |  FINE SILT  SIZES JcLay SIZES
L 1
BORING NO. [ELEV. ORDEPTHINATWC | LL | PL | PI CLASSIFICATION :
GRAIN SIZE DISTRIBUTION
W 2-5 25! Gray-Tan Clayey SAND ,
SOIL 8 MATERIAL ENGINEERS, INC.

SME - 23




US STAKDARD SIEVE SIZES

6 43 211/2 13/41/2383 4 6 8D 16 20 30 40 50 0 VOI4D XD

100 T

|

TP

i TR i L

N

N

PERCENT FINER BY WEIGHT

N

AN

10

1.0 ol
GRAIN SIZE IN MILLIKMETERS

005

0.00 0.005 0.00i

BOUL
ERS

COE3LES

GRAVEL

SAND

FINES

COARSE |

FINE

COARSE| MEDIUM |  FINE

SILT  SIZES

JcLay sizEs

BEORING  NO. [ELEV. ORDEPTH

RAT WC

LL

PL

Pl

CLASSIFICATION

N2-6 30

Tan Co_arse SAND

GRAIN SIZE DISTRIBUTION

4yg3-129A
JOB NO. ___

SOIL 8 MATERIAL ENGINEERVS‘ INC,




6 4 3 20/72

13/41/23/83 4 6 8D

US STANDARD SIEVE SIZES

16 20 30 40 50 70 014D XD

100 T T T 1 T"‘w' T | J T TJTT
0 5\
80 - x\
}_
- i
O]
wi ‘ "'
* 60 \
: \
[0}
® \
e
l.:l -
& a0 \
: Pt
O 30
c
&5
g \
10 ' :
\L_. | .
0 ]
50 00 50 10 5 1.0 o1 005 0.0 0.005 0.00!
GRAIN SIZE IN MILLIMETERS :
(=]
Bl o ks GRAVEL S AND FINES
RS| COARSE | FINE COARSE|[ MEDIUM |  FINE SILT  SIZES 1 |CLAY SIZES
BRING NO. [ELEV. OROEPTHINATWC ] LL | PL | PI CLASSIFICATION
GRAIN SIZE DISTRIBUTION
. 4y- 83-129A
NE-1 25! Yellow Coarse SAND JOB NO.___— ~
SOIL B MATERIAL ENGINEERS, INC.




43 21/2 13/41/23/83 4 6 8D 168 20 30 40 50 T 10140 A0

US STANDARD SIEVE SIZES

6
- 1
IOO(J T THiTtrpg i e N "‘L\Q_T]l’
\N
%) ~
80
’_—
T 70
9 .
2 -
* e0
)— H
m
50 L
o
L-.’J - o e e Eennd
& 40
Z
w 3D
(&)
o
)
& >
10
o) . J
50 00 50 10 1.0 ol 005 0.00 0.005 0.00!
GRAIN. SIZE IN MILLIMETERS
3o | GRAVEL SAND FINES
COS3LES -
CERS] COARSE | FINE COARSE| MEDIUM |  FINE SILT  SIZES JcLayY sizES |
BORING NO. [ELEV. ORDEPTH{NATWC| LL | PL | PL CLASSIFICATION
GRAIN SIZE DISTRIBUTION
N2-5 25 Gray Silty Sandy CLAY Joz No. FHB3-123A

SOIL 8 MATERIAL ENGINEERS, INC,

SIE - 23
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Monitor Wel

Lor;

i ,\‘"_, LIVISION OF LVIRONMERTAL ki ARNAGLMERT -
o= F. 0. boa 27657 — RALEIGH, N.C. 27611 919-753-2020

Wl *

DAILLIG C2:Traz7ok 9011 § Material Engrgs. o, 412

WELL CONSTRUCTIOR PEPMIT nd.
£~

1.

10.

11.

12.

13.

U,

15.
16.

17.
18.
19.

Cotunbia,—57t
l€ncw wZzeich of the location below)

WELL LOZATION:

Nearest Town: Lenior county: Cﬁldwell
Singer Co. Plant No. 3 Near Virginia St. Lenior, N.C. ~
Quadrangle No.
{rcad,Corrmunicy or Schéivision and Lot lo.)

Well Grid No. J47-g.

OWNER: Singer Company DAILLINC LOG
sooress: P-0. Box 1588, Lenior, N.C. 28645 CEPTH
FROY. ___TO FORMATION DESCRIPTI(
TOPCSRAFHEY: drauvallcy slope, hillrop,flat{circle one)
USE OF %ELL: Monitoring paTE: 8/2/83
DOLS TELS WELL REPLACE AN EX1STING wrrr?  NO See attached log
rocrab pepr: 20 frtaic Tyrr ok »ETHOD: Mud Rotary

FORMATION SK™PLES COLLECTED: YES x NO

CASING: Depth Inside Wwall thick. type
Dia. or weighc/fe.
rrom 0 co 10 gc2-in Sch. 40  PVC
GROUT: Depth Material ‘Hethod
From 0 ta 6 ft Portland Cem  Gravity
6 8 Bentonite Seal Gravity
11 acdicional space 15 neeaed, use back of 10r
SCREEN: Depch Dia. TYpe & Opening
From10,0cc?0,0 ¢t _2-in PVC 0.,015-in LOCATION SKETCH
(Shou distance to nuchersd roads, or other wap teflercoces pafot
[,
GRAVEL: Depth Size Material °
From__ 8 to_ 20 ¢t Quartz sand
See attached map with location of all
- monitor wells at site,
KATER 2OKES (depen)s 10-22 fr; 26-35 ft. _

ab
STRTIC HATER LEVEL: 1() ﬁt:@op of casing

Casing 15_3_-__3_>§lc. above  land surface ELW:E&Q“

YIELD (gpm) 3 NA METHOD OP TESTING:

PUMPING WATER LEVEL: NA ft. )

afrer hours at 9PR. i

CHLORINATION: Type NONE hmount )
WATER QUALITY: TEMPERATURE (°r) h
PCR“ANENT PUMP: Date Installed NA -

TYpe Capacity ' (gpm) BP

Hake Intake Depth »

Airline Depth

1tAS TIE OWNER BEEN PROVIDED A COPY OF THIS RECORD AND INFORMED OP THE DEZPARTHENTS REQOJREMINTS A
KECOMMENOATIONS? Yaes

remssxs Well used for monitoring purposes only.

1 do hercby certify thact this well was coastructed 4in accordance with N.C. Well Conscruction
Requlacions and Sctandards and chat this well record is truec and exact.

TICHATurL OF CONTEACTOR OF ACLLT 1) St

N : it nricinal 1o Di-ision of Favironmenta) Management and copy to well ownes



Ltiont DIVISION Ut LNV IKUS e —os e s

P.O.Box 27687 - KALEIGH,N.C.27811 §19%-733-2020
crruLing C2:mracToRr S011 & Material, Engiec. wo. 412 wEiLL COKSTRUZTION FIRVIT HO. )
CoTumbiu;—SC> —
1. WELL LOCIATION: {Show srezch of the location below)
learest Town: o Lenior County: Caldwell
Singer Co. Plant No. 3 Near Virgini 10
‘ ginia St.omdnngh no, Lenior, N.C.
{road,Cornunity or Subdivision ané Lot No.) weTl Lrid No. J3 7-g0
2. OWVER: Singer Company . , DRILLING LOG
3. 2DUESS: P.0. Box 1588, Lenior, N.C. 28645  pepra
A ¥ ROR 10 FORMATION DESCRIPTIO:
4. TOPOSRAPHY: 6rav,vallcy@,hilltop,flu.(circle one) ' :
5. USE oF witL: Monitoring DATE: 8/2/83
. DOUS THIS WELL AEPLACE AK EXISTING ¥ILL? NO Sce Attached Log

7. To7aL pzpTh: 48 fT.a1c TvPe or »ETaop:  Auger

4. FOPMATION SAMPLES COLLECTED: YES X 1O~

9. CASING: Depth Inside Wwall thick. type
Dia. or veight/ft,
From to_97ft_I_ipn crh o 4an PVC
10. GROUT: Depth Haterial Hethod
from O ¢o 19, Portland Cem. Pumped
19 21 Bentonite Seal Gravity
YT additional space 16 necaea, use back ot fos
11. SCREEN: Depth Dia. . = Type & Opening

LOCATION SKETCH
(Show distance to nu=bered voidw, or other wap Trelerence pol:

frow 23 (28 4 2-in PVC 0.015-in

.

12. GRAVEL: Depth Size Haterial
 rroa 21 . 28, Quartz Sand
13. WATER 20KES{depthls___12-19 ftr; 21-35 ft, See attached map with location o:

monitor wells.

14. STATIC WATER x.m:.:,IS.SuC.::&op of casing
Casing is_J3.3ft. above land surface ELEV:+]1(170

15. YIELD{gpm)s NA METHOD OF TESTING:
16. PUMPING WATER LEVEL: NA  te.
after hours at gpo.

17. cutormuation: Type_ NONE  snount

18. WATER QUALITY: TEMPERATURE (OF)

19. PERMANENT PUMP: Date Installed NONE '

Type Capacity (gpm) BP
Hake ' Intake Depth

rirline Depth

20. BAS TUC CWUCR BEEW PROVIDED A COTY OF TilIS RECORD AND INFORMED OF THEZ DEPARTHENTS REQUIREMENTS AN
RECOMMENDATIONS? es

21. REMARZS Well to be used for monitoring only.

1 do hereby certify that thls well was constructed i{in accordance with N.C. Hell Construction
leculations and Standards and that this well record {£ true and exact.

TATHRITRY OF CPiaihCTOn OF JGERT ) i

ot © . Mividon of Envitnamental Manigement and copy 10 well «



RO N CanU Ll LLFARTIMERNY O WAaTUL AAL RUSOULRELE & COMMUNITY DLVY LOP ML
well N!F% Hesers DIVISION OF LeVvIRONIMERT AL W an AGCIMERT
r t_ 1 < - « . -
. . S0il &R Y pafrificH kG 26 519-333:2020 ,
LRILLL- C"””‘-Ton—ﬁrﬁlmhi— —C G, nwo. 412 WELL CONSTRUCTION PEFMIT HO.

1. WELL LOZLTION: (Show zhcrch of the lucatior Lelow)

Neerest Town:i__lepnior County: Caldwell
Singer Co. Plant No. 3 near Virginia St. Q“drmgh"QLenior. N.C.
(A2dd,Cezmunity or Suhdivision and Loc Ng.) WETT Grid No. J3 7-88
2. OWIER: Singer Company

DRILLING 10G
3. rooress: P.O. Box 1588, Lenior N.C. 28649 DEPTI

] ] FRO~ TO . FORMATIOR DESCRIPT]
4. TOPOIRAPMY: cnn:,slop:,hxllcop,tln(circlc one)

s. vse or wriy; Monitoring pare: 8/3/83

6. DOLS THIS WZILL REPLACE JX EX1STING WELL?

7. TOTAL CEPTH: 30.3 R1G TYPE OR METHOD: Auger See attached lOg

8. FORMATION SIMPLES COLLECTED: YES X nO

9. CASING: Decpth Inside wall thick. type
Dia. cr weichc/fce.

From 0 m25.3u2-in Sch 40 PVC

10. GROUT: Depth Haterial Hechod . .

From__(y to_19 ft _ Pnarriand Cem p"mp

1l aaditional space 15 ncedaed, use bacx of ior
11. scacm: Depth Dia. Type & Opening

rron25.3a30.3¢c 2-in. PVC 0.015-in

LOCATION SKETCH
{Show distance to Buchered rouds, or other wap referencs

12. GRAVEL: Depth Size Material

- rrom 23 o 31 ¢ Quartz Sand See attached map with locations of
monitor wells.

13. WATER 20OKES (depth): 17-21 fr; 23-35 fr,

14. STATIC WATER LEVEL:iS.S ¢ op of casing ‘

below
- *1067

Casing f{v_2 7fc. sbove lind surface ELEV: :

1S. YicLoigpm):___NA  uErROD OF TESTING:
NA

16§. PUMPING WATER LEVEL: ft. - s

after hours ac qpn. .
17. CHLORIGATION: Type NONE  rmoung - :
18. WATER QOALITY: T!J‘.PERATURB(OP]
19. PERMANENT PUMP: Date Inatalled__ ' NONE

TYPRE Capacity, {gpm) UP

Hake Intake Depch

Airline Depth

20. HAS THE OWNER BEEN PROVIDED A COPY OF THIS RECORD AND INFORMED OPF THE DEPARTHENTS REQUIREMENTS Ah
HECOH™ERDATIONS? yes )

21. REMARXS Well is for monitoring use only

I do hereby certify that this well was constructed in accordance with N.C. Well Construction
Regulicion: and Standards and chat this well record {s truec and exacc.

TICU)SGAL OF COLTARCI0R OF AGENT 197 & & N
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wiERtAD

- lé-/n'--

LOMPANT

s

CHgaNvILLL, a, C.

WATER ANALYSIS

«“‘*\

o nhancmza- Y]

Job No. £_1003
. . Date
CLIENT The Singer Company Received 8-8- 83
ADDRESs  Lenoir, NC , ngp,c.cd 8- 19 83"
- ¥3£:minca 8- 29 83’
Sample | Analysis No. Identification
L | 40947 Landfm Monitoring Well N-2 taken 11:25 a.m. 8-8- 83
u | 40948 " " NE-1 taken 10:15 a.m. 8-8-83
1§ 40949 ! " " W-2 taken 12:10 a.m. 8-8-83
v
v .
APHA Standard Methods used unless otherwise noted.
Coastitueats, ppm as 1 ] . u v
Calcium Ca CaCO,
‘n Magnesium Mg "o
:é Sodiwn Na "o
g Potassium X :: :
Total Cations o
Dicarbonate HCO, "
Carbonate CO. wo
- Hydroxide o wan
Z | Chondes I C 20.6 4.9 14.4 l
Z | Sallates 50. Q. 13 12 14 l
= Niteates NO, N 0.1 0.86 0.43 |
Tatal Anions
Total Hardness "
Alkalinity Methyl Orasge wn
Alkalinity Phenolplthaleia " {
pH 6.8 6.5 6.5
Total Solids (By Evaporatioa)
Free Carbon Dioxide CO,
Silica Si0,
Total Iron Fe
- Mungancse Ma l
Aluminum A |
Phosphate | PO, l
Sullite | so.
Chemical Oxygen Demand (COD) (0]
Turbidity I
Color '
Specifie Conductivity mimhos/cm 370 130 210 l
Total Dissolved Solids | 238 207 215 | [
Total Oissolved Organic Chrbon 4.59 1.93 3.19 | I
ﬂcm:u‘u: )
Baskin

By

Apalve



3 o« ENVIRONAMENT AL
E f TESTING and CERTIFICATION

Septembor 18,1983

TECHNICAL REPORT

for

J. Serrine Company -
P.O. Box 5456
216 S. Pleasantburgh Dr.
Greenvllle, SC . 29606

ENYIRONMENTAL TESTING and CERTIFICATION CORPORATION

e

Yica Prasident
saucn,\nd Operations

\m

e —————— e s . ST AT AN MY A oo rAIeAr st aanaT (IN1) 285600




Le d N 1EDIING RNO CERIIFICALIUIY
September 17,1263

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volalile Compounds — GC/IMS Analysils Data (QRO1)
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INTRODUCTION

This report contains the analytical results on your water sample, WN2 830808 1125,

submilted on August 10, 1983. it is designed to satisly the needs of your people at various
levels In your organization.

The resulls we obtained on your sample ara presented In a tabular format Immediately
after this introduction. Included with the sampie results, the quality assurance data on
your specific sample are tabulated to verify tha validity ot the resulls obtained. The
quallty assurance data Include those obtalned on the surrogates, the blank, the spiked
blank, the replicate and the spikad sample (commonly known as matrix spiks). Also
presented In the quality assurance data report is the.verification of the proper functionlng
of the Instruments used. "The gas chromatograms and/or mass spectra generated in the
analysis of your sample are Included in tha Appendix of the report. The chain of custody
record for your sample Is includad at the and of this raport.

Tha established methods we used in tha analysis of your sample are described In the
Methodology section after the Results. In the analysis we followed a rigidly controlliad
Quality Assuranca Protocol. This Protocol Is described after the Msathodology section.

We hope our report format Is useful In assisting you to obtaln partinent Information on
your sample,

RESULTS

The results obtlained on your sample and the accompanying quality assurance data are
listed In Table 1. The compounds aof Interest are listed with thelr NPDES (Natlonal Pollution
Discharge Elimination System) number, and Mathod Detection Limit (MDL) publishad in the
Federal Register, December 3, 1979. When a compound Is detected below its MOL It is
reported in Table 1 as BMDL (Below Method Detection Limit). When a compound is
searched for and cannot be found It is reported as ND (Not Detected). The quality
assurance data include rasults obtained on the Method Blank, Spiked Blank, Replicate, and
Maltrix Spike analyses. However, sinca the Replicate and Matrix Spike analyses wera
perfcrmed on samples randomly chosen in a2 sample batch, your speclfic sample may not be
the selected ona.

The data on the recovery of the surrogates in your sample and the certification of the
GC/MS systems used In the analysis of your sample arse listed in Table 2.

The Chaln-of-Custody Record on your sample Is also'lncluded at the end of this
Reporl. . i .




" TABLE 1: QUAKRTITATIVE RESULTS
Melals, Cyanlde and Phenols ~ Analysis Data (QRO5)

September 17,1983

1PDES

Number

x

Aatirony
Arsenic
Berylliux
Cadmium

Chromtum
Copper

Yy

CEYTREUTR
{

4

[P
2 Y

Manganese
Holybdeny

L[ reew s gyt o0




TESTING and CERTIFICATION * Co T

TABLE 2: METHOD PERFORMANCE DATA
Surrogaie Recovery — GC/KS Data (QR20)

Sep..mber 15,1983
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TABLE 1. QUAHTITATI\’E RESULTS and QUALITY ASSURANCE DATA

B N S

September 18,1983
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acld Compounds - GC/MS Analysis Data (QR02)
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GC/MS Tuning Data — Bromofluorobenzene (BFB) for Vulziiles Analysis (OR21)

TABLE 2: METHOD PERFORMANCE DATA

!lc Srmsle Mo T

- Chaln of Custody Dats Required for ETC Date Management Sdmrr.uy Reports’

+Icn Abundance
. Criteria ¢

: Abur.dgnce

'Base.Peak'LIOO%'relativeEébdddance

15-40% of “the base’peak:;
30-60% of the base pez2k

5-9% of the base peak
Less than:1X:of .the basé peaki
Greater than 50% of the base peak

5-9% of 'mass.174% A 3
Greater than 50%
S-9% of:massii176

“of “the basefbeakw

Date:. 082283
un. No:%.7384
S clrum No.427

Fr-Analystls Krajczarg

August 30,1583
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TABLE 2: METHOD PERFORMANCE DATA
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Seplember 18,1983

TABLE 2: METHOD PERFORIMANCE DATA
Al L
GC/MS Tun(ng Data ~ Decafluorotriphenyiphospine (DFTPP) for Base/Neuirals Analysis (QR23)
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METHODOLOGY

The methods amployed in tha analysis of your samplg are established EPA methods for
priority pollutants. Cornbinad gas chromatography and mass spectrometry (GC/MS) was
usead in the analysis of the organic compounds and atomic absorption spectrophotomatry

(AA) in tha analysis of tha melals.

For the analysis of the volatile organic compounds, EPA Method 624 (Federal Register,
Dacember 3, 1979; page 69532) was used. The method can be summarized as follow;:
Helium is bubbled through a §-ml water sample conlained In a8 specially deslgned purging
chambar al ambient temperature. The purgaaplg volatile organic compounds are efficiently
transierred from thé aquaous phass 10 the vapor phass. The vapor Is swept througn a
sorbant column whera the purgeables are trappad. After purging is completed, the sorbent
column is heated and back f{lushaed with helium 10 desorb lheé purgeables onlo a gas
chromatographic column. The gas chromatograph IS temperature programmed 10 separate
the purgaablas which are then delecled wth a mass speclromegler.

For the analysis of the Acid and Base/Neutral priority pollutants, EPA Method 625
(Fedaral Register, December 3, 1979; pags 69540) was used. The method can be
surnrnarized as follows: A measured voluma of sample, approximately 1-liter, was serially
extracted with matlhylene chlioride at a pH greater than 11 and again at pH less than 2 using
a separalory funnel or a continuous extractor. Tha lwo methylena chlorida exiracts wera
individually dried and concentrated 1o a volume of 1 mi. The concentratas wers injected
into GC/MS systems sat specifically for the separation and measurement of tha priority
pollutants.

Qualitative ldentification of ths prlority pollutants was performad Inltially using the
relative ratlentlon times, the relative abundance of threa characteristic lons and thair
ratios. The enlire mass speclrum was reviawed before an ldentlfication was recordea.
Quantitative analysis was performed using an internal standard with a single characterisiic
ion.
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ANALYSIS OF METALS

AQUEQUS

The determination of melals in aqueous samples was performed according to the
methods published by EPA in "Methods for Chemical Analysis of Water and Wastes,”
EPA-600/4-79-020, March, 1979, and Appendix IV of the Federal Register, December 3,
1979. Arsenic, selenium and thallium were delermined by furnace AA; silver, aluminum,
barium, beryllium, boron, cadmium, calcium, chromium, copper, cobalt, Iron, magnesium,
manganese, molybdenum, nickel, lead, sodium, antimony, tin, titanlum, vanadium, and zinc
were determined by ICP emission spectrometry, except where lower lavels of daetection
were required: In these:cases (e.g. lead in groundwdter monitoring samples) furnace AA was
usad. The determinalion of mercury was performed by cold vapor AA.

e

EP TOXICITY

The determination of metals in aqueous EP Toxicity leachates was performed according
1o the maethods published by EPA In “Tast Methods for Evalualing Solid Waste™ EPA
SW-846, July 1982, and Appendix IV of the Fed. Reg., Dec. 3, 1979. Silver, arsenic, barium,
cadmium, chromium, lead and sclenium were determined by ICP emiscion speclrometry.
Mercury was determined using cold vapor AA. FFor leachatles thal are organic in nature, the
analyses were performed according 10 the methods described under "OIL/SLUDGE,” below.

SOIL/SEDIMENT

The determinatlion of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead,
and 2inc in sediment samples was performed according to methods published by EPA In
“Interim Methods for the Sampling and Analysis of Prlorily Pollutants in Sediments and Fish
Tissue®, EPA 60074-81-055, Oclober 1980. Mercury was datermined according to the
sedimant method published by EPA in "Method for Chemical Analysis of Water and Wastes”,
EPA 600/4-79-020, March 1979. Arsenic, selenium and thallium were determined by
furnace AA using nitric acid in a closed decomposlition vessel {or sample digestion.

OIL/SLUDGE

Tha datermination of silver, aluminum, boron, barium, berylilium, calcium, cadmium, copper,
‘chromium, cobalt, iron, magneslum, manganase, molybdanum, sodium, nickel, lead, antimony,
tin, titanium,.vanadium, and zinc in sludge/petroleum-based samples was performed by ICP
emission spectrometry using a magnesium nitrate dry ashing digestion technique.

Arsenic, selenium and thallium were daetermined by furnace AA using nilric acid In 3
closed dacomposition vessel {for sample digestion. Mercury was determined by cold vapor
‘AA using the same digestion technique. : .
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QUALITY ASSURANCE PROTOCOL

X The quality assurance protocol followed in tha analysis of your sampla Is based on the
Handbook for Analytical Quality Control In Water and Wastewater Laboralories=,
EPA-600/4-79-019, March, 1979; Natlonal Enforcement Investigation Center Pollcies ana’

Procedures manual; EPA-330/9/79/001-R, October, 1979: and the recommended quidelines
for EPA Method 624 and 625.

Our protocol calls for a higher percentage of quality assurance samples than the

requirements of Method 624 and 625. The key QA elements {or the analysis of priority
pollulants are summarized as {ollows:

Mathod 624

- ln.every block of 10 samples, analysls of 7 fleld samples, one blank, ona
Spiked sample and one replicate are performad. This amounts 1o a 30%
quality control factor.

= A minimum of three surrogate compounds are added to each sample In
tha block of ten.

- Blind quality control samples are included In fisld samples at a minimum
of one every hundred samples.

- The GC/MS is checked and retuned, If nacessary, every eight Hours to

ensurg its performance on bromofluorobenzena (BFB) mests tha EPA
criterla. .

= A calibration curve for quantitation Is prepared using a minimum of 3
concenirations of a standard mixture of the priority pollutants of
Intarest and 3 Internal standards (at a constant concentration).

- The calibration curve Is verlfled with a standard priority pollutant
mixture every eight hours.

- Results meet tha acceptancs criteria glvan in Mathod 624.
Method 625

- In every block of 20 samples extracted, there are 16 flald samples, ona
blank, one spiked blank, one sample spiked with the priority poliutant
standard mixture and a duplicate field sample.

- Five surrogate compounds are added to cach sample In the block of 20.

- Blind quality control’ samples are Included In fleld samplas at a minimum
of one every hundred samples. .

- The GC/MS Is.checked and retuned, if necessary, every elght hours to
ensure It1s performance on decafiuorotriphenyiphosphine (DFTPP) meets
the EPA criteria.

- GC performance criterla as specifiéd In Method 625 are met before
analysis starts.

- A calibratlon curve for_ quantitation is prepared using a minimum of 3
concentralions of a standard mixture of the priority pollutants ol
interest and 2,2'-qifluorobiphenyt as Inlernal standard.

H

- The calibratlon curve |s verified with a standard priority pollutant
mixture every eight hours.

- Results meet the acceptance criteria given In Method 625,
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Analysls of Melals (Standards)

- New working standards are prepared for sach batch of samples.

- Normal calibration Is performed using a blank and four standards that
have been carried through the entire sample preparation procedure. A
rogression analysis is used to construct the calibration curve.

- For each sample analysls In the standard additions technique, 3 three
point calibration Is performed using U. S. EPA Msethods for Chemical
Analysns of Water and Wastas, 1979. Results are obtained using lincar
ragression analysls. Any results obtamed with a coefflcient of
correlation below 0.990 are considered erroneous, necessltating raw
data adillng or'sampie ra- analysls

- Normal calibratlon curves are constructed using greater than or equal to

S times the Instrumental Oetection Limit (IDL) as the lowsest
concentration lavel.

- All callbration standards are analyzed In duplicate, as a minimum.

~ Independent reference standards are ussed {o check the accuracy of
calibration standards.

- A check standard Is analyzed every len sambles to establish the validity
of the normal calibration curve,




Analysls ql Metals (Sampla, for all metals except lMarcury)

all hom Sl > Samples (mlnimum [e] -% OC) eac Qa ple batc y lncluda u
For I oqeneous f 4‘) . h Sam h ma p
IO 30 SdeIEb a“d -the fOllmeg “XC‘d numbel 0{ C)t bdmp'eb:

- 3 Replicatas.
- 2 Replicate spikes.
- 2 Repllcate independent reference standards. -

- 8 Calibration standard's (processed using the sampla preparation
method).

- 2 Blanks (using sample preparation method).
- 4 Calibration standards (without sampta preparation).
- 1Blank (without sample preparation).
For all heterogeneous samples (minlmum of 65% QC), every fleld sampla In a sample

batch is run in duplicate. A sampla batch may include up to 30 samples and the {ollowing
fixed number of QC samplas:

- 4 Replicates.
- 4 Replicate splkes.
- 2 Replicate Independent reference standards.

- 8 Calibration standards (processed using the sample preparation
method). '

-~ 2 Blanks (using sampla preparation method).
- 4 Calibration standards (without sample preparation).
- 1Blank (without sample preparation).
Analysls of Metals (Sumple, Mercury)
For evaery matrix (minimum of 66% QC), all the fleld samplas In each sampie batch are

run In daplicate. A samplé balch may include up to 20 samples and.the following fixed
aumber of QC samples: - :

- 3 Replicates.

- 2 Replicate spikes.

- 2 Replicate independeant reference standards.

-10 Caﬂbration standards (processad us;l:né the sample Qreparatlon method).

- 2 Blanks.
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Chain-ol-Custody

The chain-of-custody procedure Is part of our qualily assurance protocol. We beliave
our chaln-of-custody record fully complias with the legal requirements of federal, stato
and local government agoncies and of thoe courts of law. Tho rocord covors: ’

- labaeling of sample bottles, packing the Sample Shuttle and transforring
the Shuttle under seai to the custody of a shipper:

- outgolng shipping manifosts: ‘ -

—- the chain-of-custody form completed by the person(s) breaking the

seal, 1aking the'sample, rasealing the Shuttie and transferring custody to
a shipper; .

= Incoming shipping manifesis:— -

- breaking the Shuttie's reseal:

- storing each labeied sample bottie In a secured area;’

- dispositlon of each sample to an analyst or techniclan and:

= the use of the sample in each bottle in a te_sﬂrig procedurc appropriata
1o the intendad purpose of the sample.

The record shows for each link In thls proceass:

- the person with custody;

- the time and date each person accepted or relinquished custody.
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REPORT APPENDICES

The following appendices provida the support analylical data assoclated with your
sample anaiysss. They are arranged as follows:

Appendlx A
1) Reconstructed total lon chromatogram of GC/MS analyses of your sample.

2) The Individual mass spectra of all priority pollutant compounds which have
been identified as being present In your sample,

3) The Individual mass spectra of the corresponding compounds as obtained
frorn the standards.

Appendix B

1) The mass spectra of the calibration compounds, 4-bromofluorobenzens (BFB)

and decalluorotriphenyliphosphina (DFTPP), as obtainad on tha dale of sampla
analysas.

Appandix C [for ptus 10 and 50% internal standard optlon)

1) Spectra of tentativaly ldentified compounds, with thelr differencas.
Appendix D

1) Subcontractor’s report.

Tnese data are provided to present a complata report on your sampla and to provide (

the data on which analylical decisions have been basad. Wa hope this will aid you In your
own analysis of the data.
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